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Warner's explosive force. 

One of the most popular scientific displays of the past year was the 
exhibition off Brighton, on Saturday, July 20th, by Mr. A. S. War- 
ner, of the effects of an Explosive Agent, which he professes to 
have completely under his control. The experimentalist has been, 
for some years, engaged in researches on the force and applicability of 
explosive compounds to the purposes of marine warfare. At length, 
he undertook to prove that no ship could chase a vessel furnished with 
his materials of destruction, without herself being destroyed : 
after all attempts had failed to arrange an experiment on a large scale, 
at the expense of the Government, the friends of Mr. Warner deter* 
mined to test his invention at their own cost ; and Mr. Somes, the 
ship-owner, having, for this purpose, generously presented the John 
0^ Gaunt, a barque of 300 tons measurement, the experiment took 
place on the day above mentioned, in the presence of thousands, 
many of whom were persons of influence, who had gone to Brighton 
for the purpose of witnessing the experiment. 

The detailed reports on the subject have been so prominent in the 
public journals, that we shall not recapitulate the circumstances, but 
merely relate the certain results, which may be thus briefly stated. The 
John o'Gaunt was towed out to the destined scene of operation about 
one mile and a half from the shore, and 300 yards in the wake of the 
Sir William Wallace, on board of which vessel was Captain Warner. 
The signal for the destruction of the vessel was made from the shore ; 
and within five minutes, ** the instrument of destruction, whatever it 
was, seemed to strike the vessel midships, for, from that point a huge 
column of water, in which was intermingled some of the shingle of 
which her ballast was composed, shot up perpendicularly into the air 
higher than her highest topmast ; her mizen went by the board, her 
mainmast, a new one, was shot clean out of her like a rocket ; she 
heeled over to port to an angle of 45 degrees, and her main hatchway 
being open, daylight was visible through her bottom timbers on her 
starboard side, and probably her larboard also, having been blown 
away ; and she seemed to part asunder as she went down, leaving 
nothing perceptible but the top of her foremast. The time which 
passed from her being struck and her sinking could not have exceeded 
two minutes and a half." 

It is right to state that the above experiment wfi&m ot^^x ^ ^^^r 

the portions of the invention which may be app\\e^«X. ^e*^'. \\i^^ 

blockade of towns, or defence of places froxa aUac\Lb^ sea.. IVet*^'^* 
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another application Of the power , which is intended for a long range 

in the destruction of forts and places of strength. 

From among the many discussions on the subject, we select the 

following, in No. 19 of the Artizan: 

" Mr. Warner professes to have discovered, or invented, an explosive force 
far superior in destructive agencv to any hitherto known. He also professes 
to possess the means of controllinjir this force, so as to render its application 
safe to the operator, and certain in its effects. In applying it,Ihe adopts two 
means ; one of which is to be employed in defence, the other is more especially 
adapted for attack. It is the defensive system he has hitherto exhibited, and 
it is to be resetted he should have selected that means of operatinfj^, as it is 
by far less satisfactory and less novel than the other means of destruction 
which be states to be at bis command. The experiment off Brighton, indeed, 
we consider completely failed to prove the invention to possess any remark- 
able and hitherto unknown power of destruction. There were no sufficient 
precautions taken to prevent any trick, if any such had been attempted; and, 
thouf h we have no suspicion of the kind, yet those who have would certainly 
not be convinced to the contrary by the Brighton experiment. The signed 
given from the battery for Mr. Warner to commence operations was intended 
to remove all suspicion of previous arrangement for setting fire to a fuse con- 
nected with combustibles on board ; but so long a time elapsed between g^iving 
the signal and the destruction of the ship that, as a precautionary measure 
against deception, it was altogether nus^atory. The proposed mode of operat- 
ing, indeed, was not such as to raise public estimation of the application of 
the new ^ower. The shell containing the destructive compound was to be 
dropped mto the sea from the steamboat on board of which Mr. Warner was, 
and the ship to be destroyed was to be towed over the shell by the steamer* 
the explosion being caused in some manner by the ship itself. By some con- 
trivance, the shell, which is buoyed up so as to float a little below the surface 
of the water, is attracted or drawn to the hull of the vessel, and explodes at 
the same instant. The smothered sound of the explosion proved that it took 

Slace under water. Its force took effect between the main and mizen masts, 
oth of which were snapped off, and were thrown into the air ; a larf^e volume 
of White smoke or vapour issued from the larboard side of the ship, and for 
a time enveloped it. The injury done below the water-line soon caused her to 
fill, and she sank within two minutes after the explosion. The foremast re- 
mained standing, and apparently uninjured. 

" In such an application of the power, it would be mainly serviceable to a 
ship that was chased, or in blockading or protecting a harbour. If sub- 
marine traps can thus be laid unuerceived, the danj^ers of navigation would 
be greatly increased, for it is probable that a chased ship would oe obliged to 
drop several shells before the chaser came within the range of any one, and 
the remaining explosive traps would be more dangerous than sunken rocks. 
But, it is needless to anticipate dangers that may, perhaps, be easily remedied. 
The question is, does the invention of Mr. Warner, as shown in the destruc- 
tion of the ship off Brighton, present anything in its mode of operation, or in 
its effects, greatly differing from previous inventions ? In our opinion it does 
not. 

" We do not mention these circumstances with a view to underrate Mr. 
Warner's invention, but to show that its eflUcacy has not yet been proved, and 
that if, as he asserts, he possess the power of propelling nis shells a distance 
of sixmiles with unerring certainty, it is greatly tobe resetted hedidnot exhibit 
that ^wer instead of performing an experiment which might have been as 
effectively accomplished by known means.'' 

Such of our readers as wish to see the experiment in its several 

stages, are referred to the Illustrated London NewsiovZvly 21 y 1844, 

wherein are six engravings of the results, from sketches by Mr. N. M. 

Condjr, the marine artist, who witnessed the entire experiment. 

Mr. Warner appears to have first described \i\a new Vm.^\&\iv«:k\ ^t 

deatractioa to King William lY. in 1S3\, ^\xfiii\^ ^«i«,^\.l ^^^sA. 
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its merits to be investigated ; and, accordingly, Admirals Sir Richard 
Keats and Sir Thomas Hardy reported thereon, satisfactorily. Sub- 
sequently, at the request of Lord Melbourne's private secretary, 
Lieut. Webster examined the principle and practice of Mr. Warner's 
discovery, and, in 1839, asserted its merits to be *' so extraordinary 
as to vest the absolute sovereignty of the seas in the hands of the first 
power that should adopt them.'' Their range was stated at five or 
six miles : and a hundred sail of the line were declared to be useless 
against a vessel furnished with this stupendous power. Nevertheless, 
the subject rested until 1840, when it was agitated in the Times. In 
the spring of 1841, a trial took place upon a lake, in Essex, in the 
presence of Sir Robert Peel, Sir G. Murray, Sir H. Hardinge, Sir F. 
Burdett, Lord Ingestre, Col. Gurwood, and Captains Britten and 
Webster; when, with a shell weighing only 181bs. was lifted into 
the air, a boat weighing 2i tons, filled in with 5} tons of solid timber ; 
it was shattered into a thousand pieces, and at least 14 or 15 tons 
of water were displaced; the noise of the explosion scarcely ex- 
ceeding that of a gun. A commission had previously been appointed 
by government to investigate the merits of Capt. Warner's discovery ; 
and the results were embodied in a pamphlet by Mr. Walesby, the 
barrister. Still the question was left undecided until the recent 
experiment at Brighton.* 

PROBABLE MODE OF CONSTRUCTING THE PYRAMIDS OF EYOPT. 

Mr. Perigal has read to the British Associationf, the description of 
a (supposed Egyptian) mode of raising very large stones, such as he 
imagines to have been practised by the Egyptians in the erection of 
their pyramids and temples. Mr. Perigal having in vain attempted to 
discover in what manner the prodigious blocks, (such as those of the 
Pyramids of Gizeh,) could have been elevated from step to step, merely 
by the aid of short pieces of wood, (referred to by Herodotus,) the 
idea occurred to the vuthor of this paper that they might have been 
raised by some such system as the following process : 

Each block of stone, shaped and prepared for use before it left the quarry, 
was conveyed across the Nile (advantage being taken of the periodical inun- 
dations) on rafts, or other appropriate vessels, to the causeway described by 
Herodotus ; along which it was dragged on rollers, or on sledges if the stone 
was smoothed or polished, by the labour of men (or of cattle), to a convenient 
locality adjoining the Pyramid, where it remained till wanted ; thence it was 
conducted to the first step of the pyramid on rollers. To get the rollers 
andemeath, wedges were used, if it lay on the hard rock ; otherwise the earth 
was removed firom beneath one half of the stone, the director or superin- 
tendent having placed himself upon the farther end to prevent it from tilting 
over too soon. 

Next, the director having walked on the top to the other end, the stone (over- 
balanced by the leverage of his weiji^ht) tilted into the hollow in the ground, 
when rollers were placed under the other half of it. 

The durector having walked back again, the stone was tilted on to the rollers, 

* The Experiment in 1641 will be found fully revoTtedLm^^ Year -Book of 
Facts. 1842, p. 39-41. Mr. Walesby's PampUet, (.ad¥jaaX\o\Sk^,>Nfe\it\\'es^ ^^^^ 
oat of print, 
t At the (§ecoad) Meeting at York, Sept^ 37, 1844. 
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and conveyed to its destination at the foot of the Pyramid ; where, perhaps, 
it was transferred in a similar way to larg^er rollers. 

Then commenced the lifting process. All but one roller being* removed, 
that one being as nearlv as possible under the centre of gravity, the stone was 
tilted as before, while nat boards or planks were placed beneath ; and upon 
these boards another, very much narrower, to act as a fulcrum, all being about 
the same length, proportioned to the width of the stone. 

The director having walked to the other end, the stone was tilted on to the 
boards, and similar pianks were piled beneath by the side or parallel to .the 
others, but a degree nij^her or more in number ; and upon them also a narrow 
fulcrum-slip, upon which the stone was then tilted. 

The director having repeatedly walked backwards and forwards, tilting each 
end of the stone alternately, and additional boards having been introduced 
every time, the stone gradually rose to the required height, rather exceeding 
that of the next step, when rollers were placed on the boards and the stone 
was transferred to similar planks placed in readiness on the next step of the 
Pyramid. 

The same process was then renewed, and continued from step to step till it 
arrived at its destined locality. 

** Thus," adds Mr. Perigal, ** the properties of the lever and of the 
centre of gravity were brought into co-operation, so that the weight to 
be lifted was itself the principal element of the lifting power.** 
Figuratively speaking, the stone was made to raise itseup bt 

MEANS OF ITS OWN WEIOHT. 

Mr. Perigal's discovery of this method of raising heavy weights had, 
however, been anticipated by Lieut. Col. Daunsey, of the Royal Ar- 
tilleiy ; and was partially adopted in 1834, in the removal of ** Young 
Memnon," at the British Museum. ** Consequently," observes Mr. 
Perigal, *' no doubt need be entertained of its being practicable. The 
Question for discussion, therefore, is, whether such a plan was actually 
practised by the Egyptians in constructing the Pyramids, &c." 

new steam vessels. 
The following are the most important novelties of the past year : — 
The City of London, a new iron steamer, built by Mr. Robert Napier, 
of Glasgow, to trade between Aberdeen and London ; and she does 
equal credit to the spirit of her owners and the skill of her constructor. 
She is, without exception, the handsomest iron steamer of the sea- 
going class we have ever seen ; not merely in the beauty of her shape, 
but in the careful and workmanlike manner in which the vessel is put 
together, and the nice finish and skilful adaptation of each part to its 
proper fuictions. The plan of the boilers is, in our judgment, a very 
excellent one, — heavier, it is true, than the tubular boilers, but less 
experimental. The hanging water-bridges at the extremity of the fur- 
naces are an excellent expedient. 

Dimensions, — Length over all, 230 feet ; length of keel, 195 feet ; 

breadth of beam, 31 feet ; breadth over all, 53 feet ; depth of hold, 

19 feet, 4 inches. The keel, a bar of iron, 6 inches deep, by 3 thick, 

scarphed sideways at the joints, and riveted through ; garboard streak 

^ inch thick ; bottom plating, \^ in. thick ; plating, from round of 

baJge up to 15 ft. water line, -^ in. thick. ; p\«i\Tv^ q< to^ eldes^ ^ in. 

thick; /ratnes, angle iron, 5 ft. by 3, aiid \ toot ac^M\.\ ^oox«., *W^ 

inches deep, straight on their upper aides, and XAttDM^aSoi^ ^t \:Ba 
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round of the bilge ; the floors are of •} in. plate, and have an angle iron 
both at their superior and inferior edges, which join together where 
tiie floors terminate, and the npper angle iron runfs 6 feet up the side, 
affording an attachment to an internal bilge plate. There is no ceiling, 
nor diagonal trussing amidships, which we think a defect. There are 
four water-tight bulkheads, the rivets securing which to the sides, and 
also those of the frames, are 8 inches apart, so as not to weaken the 
ship by a vertical row of close rivet holes. A waterway plate, of 30 
in. by -^ thick, runs right round the ship ; paddle beams, a box of 
plate iron, 22 in. by 22^ in. thick. Main deck beams, T iron, 14 in. 
deep ; keelsons for engines, iron boxes, 14 in. wide, and the top of the 
hmer keelsons ranging 4 feet from the bottom plating. 

The engines are on the side lever plan, but very compact, and with 
malleable iron framing ; the diameter of cylinder is 71 in., and the 
length of the stroke 6 ft. 6 in. — Artizan^ No. 19. 

The Liverpool Screw is an iron vessel of 65 ft. long, 12^ ft. beam, 
and 3 ft. 9 in. draught of water. The vessel is propelled by two high- 
pressure oscillating engines, with cylinders 13 in. diameter, and 18 in. 
stroke. In some experiments, the pressure of the steam in the boiler 
Yaried from 50 to 60 lbs. per square inch, and was cut off at one- 
fonrth of the length of the stroke, working the remainder by expansion ; 
the nominal power was 20 horses, but it did not really exceed 18^ 
horses. The cylinders were placed diagonally, with both the piston- 
rods working upon the same crank, the driving shaft being beneath 
the cylinders and running directly to the propeller without the inter- 
vention of either geering or bands. The screw-propeller was enlarged 
three times, and at last was left at 5 ft. 4 in. diameter by 20 in. in 
length ; it was set out with a pitch expanding from 10 to 11 feet, on 
Woodcroft's plan ; it was made of wrought iron, with four short arms 
with broad shovel-ends, whose united area was 16 square feet, 13 feet 
only of it being immersed, as some portion of the arms was constantly 
above the water ; the angle of the centre of the float was 45°; the 
speed of the propeller was generally 95 revolutions per minute. With 
these dimensions, the speed attained was described at 10^^ statute 
miles per hour. The amount of slip of the screw in the water as ascer- 
tained by Massey's log was stated not to exceed 5 per cent. Several 
experiments showed that there was not more tendency to ** list," or 
to turn round by the action of the screw, than with paddle-wheels ; 
and the vessel was said to have excelled all the other steamers in the 
port of Liverpool in towing out vessels in a rough sea. — Glasgow 
Practical Mechanic, 

The Water Lily^ an iron schooner, of about 170 tons, has been 
built by Messrs. Ditchbum and Mare, and Ctigine fitted by Messrs. 
Maudslay, Sons, and Field. The engines are of the direct action, low 
pressure class, with 14 inches stroke : and the screw is of the common 
sort, 8 feet diameter, and 16 feet pitch. The Ne&se\ W% ^ ^wWsfc 
•adder on the plaa patented by Mr. Joseph Ma\ida\«i'^,'«\i\di\ia» cwa^- 
fed the constructors to fix the screw abaft ot t\ie «X«ii-^^i«X. wXsA'i 
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of all, whereby the tremulous motion observed when the rudder is im 
mediately in the rear of the screw, is avoided, and perhaps also some- 
thing gained in point uf diminution of resistance. In a trial, she has 
realized a speed of nearly thirteen miles an hour, which exceeds by 
more than a mile the greatest speed attained in the course of the 
Government experiments. — Mechanics* Magazine. 

The Princess Mary has been built for the South Eastern Railway 
Company, by Ditchburn and Mare, and fitted with annular cylinder 
engines, on the patent plan of Mr. Joseph Maudslay, constructed by 
the firm of Messrs. Maudslay, Sons, and Field. 

The Princess Mary is 143 feet long, and 20^ feet broad ; her 
draft of water is 6 ft. 3 in., being built expressly for a sea boat, and 
to take the ground in Boulogne and Folkestone harbours. The engines 
are of the collective power of 120 horses; the boilers tubular ; and 
the wheels of the same feathering description as those fitted to the 
Princess Alice. 

The Meteor is a beautiful boat ; she is as slight, both in form 
and construction, as it is possible for a boat to be, even to navigate 
the smooth waters of the Thames. She is worked with rather high 
pressure, and would have most probably attained a greater speed if she 
bad not unfortunately been fitted with beam-engines. She has had 
several trials with the Prince of Wales and Isle of Thanet, which she 
has beaten, and with the Sapphire, which she has nearly equalled. The 
latter (the Princesi Mary) has most of the qualities essential in swift 
boats — Mechanics* Magazine. 

The Terrible has been constructed in the Royal Dockyard, at Dept- 
ford, and is stated to be the largest steam-frigate in the world. Her 
main dimensions are : — Length between perpendiculars, 226 ft. ; keel 
for tonnage, 196 ft. 10^ in.; extreme breadth, 42 ft. ; depth of hold, 
27 ft. ; engine-room, length, 75 ft., width 38 ft., depth, 27 ft. ; 
diameter of paddle-wheels, 54 ft. by 13 ft. ; diameter of cylinder, 6 
ft. ; power of engines, 800 horse ; weight of engines, 500 tons ; coal 
boxes to hold 800 tons of coals ; burthen 1847 tons ; cost of boilers 
and engines complete, j&^40,250. 

H.M. Steam Frigate Janus is a novelty in its way — like nothing 
else afloat ; bow-shaped at both ends, so that if it cannot advance, it 
may move in the opposite direction ; double ruddered, has two cap- 
stans, two pairs of hawser-holes, all to match ; and is filled with rota- 
tory engines. The whole design, vessel and engines, is that of the Earl of 
Dundonald, better known in naval history as the brave Lord Cochrane. 
The double-bow principle seems to us doubtful, in as far as speed is 
concerned, and also as far as trim of the vessel is concerned, if it be 
really intended that it shall sail with equal tiacility in both directions : 
it is at least npt the form of least resistance, and there is little proba- 
biUtjr that the trim, which suits best for mot\oti m owe direction^ will 

not be the most answerable trim for BaiWng m tVife oip^o«vV«i ^w^cXXom. 

TJie rotatory system of engine is also Tendered do\jJotio\.>Ql ex^wsjoR^, 
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for although strictly correct in principle, there are mechanical objec- 
tions to it which we hardly think his lordship's mode of construction, 
even with the lately patented improvements, fully proves. His recent 
patent for a mode of packing, however, certainly goes far towards 
accomplishing the object contemplated. — Glasgow Practical Me- 
chanic. 

The Gladiator steam -frigate is fitted with engines by Messrs. Miller, 
Ravenhill, and Co. They are of 430-horse power, and have been 
constructed on the plan for which Mr. Miller has a patent. The 
cylinders are 78^ inches in diameter, and 5 feet 9 inches stroke ; they 
are furnished with Howard's patent condensers. The air-pumps are 
placed in an inclined position between the cylinders, in the central line 
of the vessel in a fore and aft direction — an arrangement which is of 
marked advantage in sharp vessels, and in war steamers, where deck- 
room and coal space between the ship's sides is important, as it ena- 
bles the engineers to place the cylinders nearer to each other, and at 
the same time lower down in the vessel. The Black Eaglets pumps 
are arranged in the same manner ; as are those of some of the Water- 
men's boats of late date. Ordinary or side-lever engines, of the power 
of those made for the Gladiator j would occupy 27 teet of the length 
of the vessel, in its best part, and weigh, at the lightest, with common 
boilers, and water in them, from 430 to 440 tons. But the engines 
of the Gladiator occupy only from 18 to 20 feet of the length of the 
vessel, and, with tubular boilers, water included, no more than 275 
tons. — Mechanics* Magazine, 

Atmospheric Steamer — The Wonder has been completed by 
Messrs. Seaward and Capel for the South Western Steam Navi- 
gation Company, and is intended for the Southampton and Havre 
station. Her length between perpendiculars is 160 feet ; breadth of 
beam, 22 ; depth of hold, 12 feet 9 in. ; draught when light, 5 ft. 
6 in. ; and when loaded, 6 ft. 6 in. Her machinery is similar to that 
of the well-known fast-goer the Sapphire^ constructed on the same 
principle ; there are three open-topped cylinders provided with ex- 
pansion valves, each cylinder being 53 inches in diameter, with 3 ft. 
6 in. stroke. The nominal power of the engines is 130 h. p. ; but the 
real power must be nearer 200. The boilers are tubular and two- 
storied. The paddle-wheels are of the vibrating class, on a plan which 
is a modification or improvement of Morgan's and Cave's. Each 
wheel is 20 feet in diameter, and has 12 floats, with a surface each of 
20 square feet. 

The Prince of Wales is an iron vessel built by Messrs. Miller, 
Ravenhill, and Co., the well known engineers, who also constructed 
the engines, which were originally a pair of side lever engines, taken 
out of another Margate steamer. During an experimental trip, the 
Prince made several trials in Long Reach, to test her cv^%bVL\^«& «&\.^ 
speedy which may be calculated at not less than 12^\Lno\.% \)ckto\]k:^^^ 
water. She ran down below the Nore, and coiiVd fitid. TkO coiav^^^«« 
with whom to try her comparatiYe speed ; ou her xeto3ni^<& ^:5gBKa.^»»^ 
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her speed at the mile distance in Long Reach when she met the re- 
nowned Princess Alice. The helm of the Prince was ordered to be 
brought about, but before the vessel was fairly turned, her sister, the 
Princess t had got a-head a full mile ; nothing daunted, the Prince 
moved on, and in about 30 minutes he went right a-head of her. All 
on board of the Prince pronounced it a decided victory of at least one- 
and-a-half to two miles per hour faster than the Princess ; we may, 
therefore, (March 26), pronounce, without fear of contradiction, that 
the Prince is the champion of the river. This we must own was to 

. us a fine trial : here we had the skill of one of the first builders of iron 
vessels, Messrs. Ditchbum and Mair, with the annular engines of 
Messrs. Maudslays and Field, against the iron steam vessel and engines 
of the Prince of Wales f both constructed by Messrs. Miller, Ravenhill, 
and Co. 

The Gipsy Queen, said to be the largest iron steamer ever built on 
the river Thames, has been also launched from a new yard established 
by the Messrs. Samuda, at Orchard Place, Blackwall. Her length, 
from the figure-head to the taffrail, is 197 feet 6 inches, and between 
perpendiculars 175 feet; her breadth between the paddle-boxes is 24 
feet. Her burden is 496 tons. Her engines, which are on a new 
plan, patented by Messrs. Samuda, are of 240 horses' power. Tb'sy 
are placed fore and .^ft, and not, as the engines of most steam -vessels 
are, on each side of the keel ; the cylinders are directly over the keel, 
and being in one frame-work, all strain will be avoided on any part of 
the vessel ; their total weight, including boilers, &c. which are tubular, 
water, and paddle-wheels, is only 87 tons. The form of the steamer 
is well calculated for speed. She has a considerable rise of floor, and 
for a sea-going vessel (she is built for the Waterford Steam-packet 
Company, and will travel between London and Waterford) her lines 
are remarkably fine. — We regret to add that a distressingly fatal acci- 
dent, involving the death of nine persons, occurred on board this 
steamer, off Blackwall pier, on Nov. 12th. At the inquest held upon 
the sufferers, the cause of the accident was stated to be the giving way 
of the joints of a large steam-pipe connecting the boilers with the 
cylinders of the machinery. One of the joints is called a ** flange*' 
joint, the two ends of pipe to be joined being flattened out to a much 
larger diameter, and the flattened surfaces rivetted together. This 
joint is as strong, or stronger, than the pipe, but will not yield to any 
vibration, and is therefore not so well calculated for steam-engines. 
Another joint is called a ** stuffing-box,'' in which one pipe is made 
to slide into the end of the other, which is made larger to receive it, 
the edge of the recipient pipe being then riveted to a collar on the 
inserted pipe. This joint is also quite safe, and yields a little to any 
vibration of the engine. The remaining joint, which was the one 
used to connect the boiler with the machinery of the Gipsy Queen, 
is called a " spigot and faucet" joint, in which the end of one pipe is 

simply inserted a fcv inches into the end of tVi'^ oXVvn > ^nithout any 

fastening whatever beyond a packing of \iem^ Vo Vee^ \\. xa^V.. 'Wife 

pipe connecting the boilers vnth the mac\ttiicr5 ^»a ^i co\s»a«nM» 
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length, having two of the *' spigot and faucet *' joints in it, one about 
the middle, and the other after a sharp bend of the pipe, where it was 
inserted to the side of the cylinder. It appears that the joint 90 made 
had resisted a pressure of steam of 101b. to the square inch ; but on 
the vessel stopping, Mr. Samuda was anxious to see a pressure of 
25 lb. to the square inch to test the valve, the boiler being calculated 
to bear 40 lb. pressure to the square inch ; and with this object he 
directed the steam not to blown off till a pressure of about 25 lb. to 
the square inch was attained. His directions were attended to ; and 
it appears from the evidence that on this pressure being applied, both 
the ** spigot and faucet' ' joints gave way, the spigot pipe at the joint 
at the cylinder being forced out of its socket entirely, and the pipe at 
the elbow bend turned round the other end of this pipe, which also 
formed a " spigot, '' at its junction with the pipe to the boiler being 
also forced out of the *' faucet,'' the whole piece of pipe being dis- 
connected, and hanging in the slings which supported it. The steam 
thus escaped direct from the boiler through the severed pipe, which is 
about ten inches in diameter, ¥dth immense force, and scalded and 
suffocated to death all who happened to be within its reach. Mr. 
Jacob Samuda was immediately under the middle joint of the pipe, 
which was only about a foot above his head when it gave way. 

French Iron Screw Steamer. — Mr. Cav^ has completed a pair of 
150-horse oscillating engines, or the two equal to 300-horse power, 
for an iron steam-vessel, which he has likewise built for the French 
Government in Senegal ; it is to be propelled by a screw made entirely 
of wrought iron, galvanized and coated with a peculiar varnish to 
prevent its corrosion by salt water. By a very simple contrivance 
for which Mr. Cave has taken out a patent in France, the screw can 
at all times be disengaged from the gearing, and brought upon deck, 
so that the speed of the vessel may not be impeded by it when there 
is a sufficiency of wind to use sails without steam. Before Mr. Cave 
decided on adopting any peculiar sort of screw, he caused an iron 
steam-boat, with a steam engine of the power of 20 horses, to be tried 
up the river Seine, to be propelled by at least 20 different shaped 
screws, till at last he found one more effective than the other, which 
he adopted for the vessel. 

The Princeton^ with Ericsson^s Transversal Screw Propeller, — 
This vessel is described in the New York Herald as a very splendid 
steam frigate. The account states that *' the principle of steam pro- 
pulsion introduced into her must in a short time drive the old-fashioned, 
wind- resisting, uncouth paddle-boxes out of existence. In her we 
see a vessel of about 700 tons burden, with an engine of 250 horse 
power, working a single submerged propeller running out at her stern, 
capable of making 36 or 37 revolutions a minute, and sending the 
ship through the water at the rate of 14 or mote iirAfi% «xi.\v(svff, ^^ 
far, only two- thirds of her power have been \iaed, axi^m^ >i>wbX. ^^ 
has beaten the Great Western, This was doike y?\ieii V>aft PrVacetww 
drew four feet more water than the Great Western ^d. Ttii"* ^sesN^^ 
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• 

her speed, and it is said with confidence that she can heat any steamer 
in the world. In active service, steamers like the Princeton fitted 
up with the submerged screw, have every advantage over any other 
kind of vessel. Wheels, boilers, machinery, furnaces, cranks, &c., 
are all below water line, the top of the highest plate of the boilers 
being four feet below that mark. No ball can, therefore, come within 
that distance of any part of the machinery. In the Great Western, 
and in all other steam* ships and frigates, the wheels, smoke pipes, 
boilers — indeed every part of the whole — is exposed to the shots from 
the enemy^s guns. And in the Princeton there is another desideratum, 
namely, that of burning anthracite coal in her six furnaces, from 
which no smoke issues. This beautiful vessel is ship-rigged, and 
when a fair wind is blowing, the screw can be unshipped, canvas 
spread, and she will then ** walk away'' with almost any ship afloat. 
The propeller offers scarcely any resistance, and the Princeton has 
already freely run off before the wind faster than many vessels have in 
these days.'' In the first experiment, one of her monster guns, 
measuring 16 feet in length, and capable of carrying a ball weighing 
230 lbs. was fired off; and, instead of *' making everything shake," 
the report was a neat, finished one, not unlike the crack of a rifle on 
an enlarged scale. In another experimental trip (down the Potomac) 
on the 20th of February, after a salute of 21 guns from the small 
pieces, the big gun was put in readiness for the firing of a ball 
weighing 230 lbs. The word *' fire" was given, and all eyes imme- 
diately beheld the motion of the ball upon the water, giving some 
half-dozen bounds, and going at a distance of about two miles before 
it finally sank. The experiment was in every respect successful. As 
the vessel was nearing home, the captain concluded to have another 
fire : the gun was ranged, and fired — the breech exploded I killing 
with it instantly Mr. Upshur, Secretary of State ; Mr. Gilmer, Secre- 
tary of the Navy ; Mr. Virgil Maxey, of New York city ; Commis- 
sioner Kennon, Chief of the Bureau of Construction ; and Mr. 
Gardiner, of New York : seriously injuring Captain Stockton, also 
one of the midshipmen, and three or four of the hands of the ship, 
and more or less injuring some half-dozen others of the ship's crew. 
Senator Benton was standing on the right side of Captain Stockton, 
as were also Mr. Tyson, of Philadelphia, Colonel Strickland, of the 
same city, and others. The investigation of the cause of this lamen- 
table accident will be found reported at page 60 of the present volume. 

The Empire (United States) is 260 feet in length, and measures 
1,220 tons — being 200 tons larger than any Jresh water steam ship in 
the world ! The engine power is 600 horse. The main cabin is 
probably without equal, being 21 1 feet (fourteen rods) long, lighted 
the entire length through painted glass under the loof, and so arranged 
that it can be divided by folding-doors into three apartments, fitted 
up in splendid style. — Mechanics* Magazine, 

VNDOCKISG THE GKIEAT 'BB.ITA.VS. 

I>£c. 11 was appointed for the Great Britain x«\sJYtt^\i«.t ^«^^x\.\«fe 
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from Cumberland Dock Basin, bnstol ; the Bridge crossing the lock, 
and a portion of its masonry, having been removed to allow of her 
egress. At about half- past seven o'clock, a.m. having been taken in tow 
by two powerful steam -tugs, the leviathan began to move gracefully 
through the water to the entrance of the lock, a third steam -tug being 
astern of her to assist in the direction of her motions. When, how- 
ever, she had passed a considerable distance into the lock, moving at 
the rate of two knots per hour, a cork fender hanging over her side 
became crushed against the wall : it was immediately chopped away, 
but as it was then found that in consequence of the prevailing east 
wind the tide not having risen as high as it should have done by 
nearly two feet, and the state of the tide being such as would endanger 
her safety, Capt. Claxton, R.N., the superintending director, who 
was in the tug which was towing, immediately ordered her back into 
the basin. This was, very fortunately, safely effected ; workmen were 
immediately employed to remove an additional portion of the masonry 
of the lock ; and on Wednesday night she passed safely through the 
lock, and lay outside the docks for the night, in order to be in readi- 
ness for Thursday morning's tide. At five minutes past eight, she 
started, being taken in tow by three steam -tugs. On her decks were 
the directors and several ladies who had been invited to accompany 
her on the trip. The moment the tugs were put in motion she moved 
gracefully through the water, amid the cheering of thousands of spec- 
tators who lined the banks of the river, and continued her progress 
to Kingroad, where she arrived in two hours and eight minutes. 

Soon after her arrival in Kingroad, the steam was got up, and at 
half-past 11 o'clock the screw-propeller was put in motion — pre- 
-viously to which she was towed by two Steam Tugs, of 45 horse power 
eadi, and with only this power she stemmed both wind and tide ; and 
in fact not only held her own but moved ahead at about 1 knot an 
hour against a complete head wind and rapid tide, thus proving her 
superior build. It has been objected against the use of the screw in 
many steamers, that its action causes them to steer not only very 
badly, but renders it necessary to have more men at the wheel than 
under other circumstances, the steering being extremely laborious. 
The Great Britain^ however, steered like a boat, with one or two 
spokes of her wheel, and came round with the helm at 30 degrees, 
in a circle of less than half a mile in diameter. The superintending 
engineers, Mr. I. K. Brunei and Mr. Guppy, of course in starting 
did not intend that this, the first experiment, should be one of full 
speed, as no new engines can be expected to have properly come to 
their bearings until they have been worked for some time, and 
accordingly directions were given to Mr. H. W. Harman, the engineer 
in chief, to start her at only 6 revolutions, at which she made about 
4 knots. On passing Portishead, at 12 o'clock, the revolutions were 
increased to 9j revolutions, which gave 6i log — 104 revolutions ^V4«. 
a log of 7 knots, 10^ revolutions 7i log ; the steamer v{8i% Ve^X ^\.^^^D^& 
for some time, and then increased to 12 revolutions, 'vYien %>tte %«n^*^ 
knots as ber hg. At this period, being thea near XYie Wck\cn^^> ^^ 



16 TSAR-BOOK OF FACTS. 

experiment of steering the vessel was tried by turning her round ; 
with the helm hard down she came round in 9 minutes, making a 
circle of rather more than half a mile in diameter — she was then tried 
a second time, with the helm at only 20 degrees, when she came round 
in a beautiful manner in 6 minutes, and in a less distance. When 
going the straight course, the stupendous mass answered her helm 
like a boat, taking not more than one spoke of the wheel, and requiring 
only one man at it. On returning homeward, the speed of the engines 
was increased to 1 3 revolutions, at which she gave 8;^^ knots ; and to 
16 and 16^ revolutions, when she went through the water 11 knots, 
against a strong head wind, passing easily the Sampson, the fastest 
paddle-boat out of the port, and at this rate of going the steam was 
cut off by the expansion valve at one foot, or l-6th of the stroke : 6 
of the fires not having been lit during the whole of the trip. The 
engines worked perfectly smooth, and there was not the slightest 
vibration or tremor felt in any part of the vessel. The screw pro- 
peller, during these experiments, was not fully immersed, her draught 
of water abaft being only 14 feet 6 inches, and about 12 feet forward, 
and no doubt existed in the minds of any of those present versed in 
such matters, among whom was Mr. Smith, the original patentee of 
the Archimedean screw, that upon the next experiment, or when the 
revolutions of the engine are increased to 20 in a minute, but that a 
degree of speed of from 12 to 13 knots could be easily obtained. 
When the vessel was going 11 knots, the screw propeller was only 
going 12, making the slip or loss only ^th and 3rd per cent, and which 
slip will of course be diminished when the screw propeller is entirely 
immersed. When going at her best speed, there was no swell what- 
ever under the bows, her stem cutting through the water just as the 
fastest Thames boats do. There was but one bearing heated, and that 
only a little, during the whole experiment, which lasted five hours ; 
and, in short, in every particular, she realized the most sanguine 
expectations. — The leading details of this stupendous vessel, (with 
illustrations), will be found in the Vear-Book of Facts f 1843, p. 10. 

DOUBLE CYLINDER DIRECT ACTION MARINE ENOINE. 

On March 20, was read to the Society of Arts, a paper ** On Messrs. 
Forrester's Improved Double Cylinder Direct Action Marine Engine,** 
as fitted in the Helen McGregor, Hull and Hamburgh steamer ; the 
subject was illustrated by models and diagrams. The collective power 
of the engines is 220 horses, and her tonnage 573 ; the cylinders are 
each of 42 inches diameter ; length of stroke 54 inches ; diameter of 
air-pump 33j^ inches ; length of stroke 28^ inches ; capacity of con- 
denser, including passage to air-pump, 44 cubic feet ; ditto of hot 
well, 36 cubic feet ; paddle wheel 23^ feet diameter to outside of 
floats ; number of revolutions 23^ per minute ; average pressure of 
steam in cylinder 3| lb. The engine consists of two inverted cylinders 
placed " athwart ships t^^ with their stuffing boxes below them, the 
whole being supported upon wrought-iroTi coVvvmii^, t^^Xmi^ ^w ^^^ 
foundation plate, and passing thro\xg\i suMa\e\so^«a*Q^V>D& ^^^ ^\ 
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the cyHntes to tLe entablatiire plate and crank pedestids. The ad- 
▼antages of thiB arrangement are, that all the working parts are within 
the reach of the engineer from the lower floor of the engine, whereb j 
the expense ofattendance is reduced. The elevated position of the 
cylinders obviates the danger sometimes arising firom water running 
over into the cylinders as ordinarily placed. All the moving parts are 
below the water line, so that they are out of the reach of shot, and 
lastly the reduction of weight and space is considerable— a saving in 
length of 25 feet for the engine and boiler room (the tubular boilers) 
having been effected. 

MINIATURE STEAM-ENOINS. 

Mr. Warner, an ingenious watchwaker and jeweller, who occupies 
a stand at the Polytechnic Institution, has completed the model of a 
high-pressure steam-engine — so small, that it stands upon a fourpenny 
piece, with ground to spare I It is the most curious specimen of mi- 
nute worknianahip ever seen, each part being made according to scale, 
and the whole occupying so small a space that, with the exception of 
the fly-wheel, it might be covered with a thimble. It is not simply a 
model outwardly: it works with the greatest activity, by means of 
atmospheric pressure (in lieu of steam) and the motion of the little 
thing as its parts are seen labouring and heaving under the first in* 
fluence, is indescribably curious and beautiful. — Mechanics* Magazine^ 
No. 1109. 



safety-valves. 
Mr. T. Liddlb, of Newcastle-upon-Tyne, has patented two im- 
proved methods of preventing explosions in steam boilers, the first of 
which consists of a float appended to a rod, passing through a stuffing- 
box in die top of a boiler ; this rod passes loosely through the end of 
a lever of the first order, and is finished at the end with a nut or other 
projection ; at the opposite^, end of the lever is attached the safety- 
valve, the weight being either inside or outside the boiler ; should, by 
any accident, the water get below a certain point, the float, which is 
properly weighed, having sunk the nut or projection on the end of the 
rod, forces down the lever, and, opening the valve, allows the steam 
to escape. The other method is similar in action to the foregoing, but 
instead of the float a syphon is attached to the end of the lever, at the 
other end of which is tiie fulcrum, and the rod of the safety-valve be- 
tween. Should the valve stick in its seat, the pressure at the same 
time acts on the mercury, and, lifting the piston, raises the rod of the 
valve, and allows the steam to escape. 



LOSS OF AN iron STEAMER. 

The following interesting particulars of the loss of the Elberfeldt 
Iron Steamer are extracted from ui account of the disaster furniahfid 
to the Times by a writer who states that he derived \na \niotTiid.>Lvacw 
irom Captain Stranacb, of the General Steam 'Hav'^aWsni Cwsv^^si^ > 
and Mr. Boat, the engiaeer, who was a paasengex. 1!\k& 1»Xj& ol >^d^ 

c 
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Teasel may gerre to teach certain railers against the Committee of 
Lloyd's for the cautious course that they have pursued in regard to 
iron shipping, that the Committee were not so far wrong as has been 
alleged, when they insisted that evidence was wanting of iron ships 
being as safe as timber ones under all sea-going circumstances. The 
question naturally suggests itself — Would any timber vessel have split 
so suddenly as the iron Elberfeldt ? We think he would be a bold 
man who would give an answer in the affirmative. The case of the 
Elberfeldt is one which is evidently not met by the division of the 
vessel by bulk-heads into different water-tight compartments. The 
great weight of the machinery amidships must have been the proxi- 
mate cause of the calamity. — Editor qf the Mechanics^ Magazine, 

The Elberfeldt i under the command of Captain Stranach, sailed 
from the Brielle on the 22d inst., at 50 minutes past 6 o'clock a.m. 
under light and variable winds. On nearing the English coast, Mr. 
fiush remarked to Captain Stranach that the ship's working appeared 
to be different from when they left Brielle, and that there was a strong 
vibration of the vessel. Scarcely had these remarks been made when 
the suspicions of Mr. Bush were but too truly confirmed ; ho begged 
of Captain Stranach to order the boat to be in readiness, for he was 
convinced that the vessel, being constructed of iron, would afford but 
a few minutes to save themselves. Whilst this conversation was 
taking place, an indication of a plain nature gave warning that their 
fears were well grounded ; for about 10 minutes to 3 o'clock p.m. 
she broke completely in half in the middle. Mr. Bush rushed up 
stairs, exclaiming; '* It is now all over; stop the engines and out 
boat!" and himself and two others fell headlong into the boat at 
the moment she was launched : the wind at this time was blowing a 
brisk gale. Mr. Bush then took the rudder of the boat and kept her 
head to wind as she was rowed stern foremost towards the vessel to 
save the remainder of the crew, and to which nautical manoeuvre may 
be attributed the saving of those who were still upon the deck of the 
ill-fated vessel. The crew of the boat called out to Captain Stranach, 
who was on the after-part of the wreck, to save himself by springing 
with an oar into the sea, as her head and stem were collapsing. This 
was a dreadful moment to all : the wreck presented a most awful, 
yet grand spectacle ; the boiler, bursting by collapse, threw up 
immense volumes of steam and fountains of water, and the vessel 
went down with a loud explosion. After her going down, Mr. Bush 
looked around for the unfortunate crew, and one of the first he saw 
was Captain Stranach, struggling in the water, supported by a por- 
tion of the wreck. The captain and several others were with much 
difficulty taken into the boat. Three persons were unfortunately 
lost — ^two stokers named Wilson, father and son, and the cook, 
named Andrews. The number saved was 13, including Mr. Bush 
and Captain Stranach, who, after experiencing the greatest hardships 
for hours in an open boat, were picked up by the Charlotte, Captain 
Moyea, who humanely supplied them with dt^ c\olVie,%, coffee, soup, 
<fcc. Captain Stranach and Mr. Bush descnbed \3ttB ^^lo^a Qtwx\«QKfc 
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as a dream, for from her breaking to her going down, not more than 
five minutes elapsed ; and what but a saort time before, was con- 
sidered a beautiful model of naval architecture, was sunk irrecoverably 
in the ocean. 



8TB AM NAVY OF GREAT BRITAIN. 

In Sept. 1841, there were 68 steam vessels of all classes in com- 
mission. On July 1, 1844, there were 89. In Sept. 1841, there 
were 15 steam-vessels in ordinary ; in July last there were 12. In 
1841, we had 8 on the stocks; now we have building 26. The 
amount of horse power in 1841 and 1844 is as follows : — 

Sept. 1841. July 1844. 

In commission ... 9329 . - 13,941 

In ordinary - - - 2565 . . 3167 

Building .... 1897 - - 9526 







13,791 


26,634 




The steam-vessels building are these : — 








Horse-power. 




Horse-power. 


Terrible - 


- 800 


Niffer 


. 


450 


Avenger - 


- 650 


Odin - 


. 


450 


Dragon - 


. 560 


Gladiator - 


« • 


430 


Vulcan (iron) - 


- 656 


Bulldog 


. 


420 


Centaur - 


. 540 


Scourge 


. 


420 


Sphynx . 


. 500 


Inflexible > 


. 


420 


Sampson - 
Conflict - 


- 450 

- 450 


Amphion (auxiliary) - 
Trident ... 


300 
250 


Dauntless 


. 450 


Spitfire 


. . 


130 


Desperate 


- 450 


And six despatch boats 


900 



The largest, the Terrible^ is one.third built, and will be launched 
before the close of the present financial year ; the Amphion^ 36, is in 
a very forward state, as are the Dragon^ Gladiator (will be launched 
in six weeks), Sampson^ Inflexible ^ Scourge ^ Trident ^ Vulcan^ the 
six small despatch boats, and the Spitfire. The Bulldog has her 
keel laid down, and will be launched at the end of the year. The 
Sphynx is laid down, the Centaur has her timbers prepared, and the 
fnme of the Avenger is being cut out. The timbers of the Conflict ^ 
Dauntless i Desperate ^ Niger, and C//^in, are partly prepared, and in 
course of preparation. — Naval and Military Gazette, 

ocean STEAM NAVIGATION. 

The line of steam communication between England and America 
was established in 1838, by the Great Western steam-ship, and 
maintained by that vessel, the British Queen, and the unfortunate 
President f till 1842, without the support of government or any con- 
tract for conveying the maib. The line to Halifax and Boston was 
established by Mr. Cunard, on obtaining a government contract of 
57,000/. per annum to convey the mails 186,300 miles. The line to 
the West Indies was established in 1842 by parties who, in 1840, took 
a contract for 240,000/. per annum to convey the ma\\& ^%\,^\^ m^«&. 
The line to Malta and A/exandria was establisbed m \%\^-\ V^l ^'fe 
Pe nitwal&r Company, who took a contract for dl,QQOl. ^t W5»xMsi\ft 
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eonTey the maili 72,000 miles. The line between Calcutta and Sots 
was established in 1842 by the India Steam Company of Calcutta, but 
no assistance has been granted by government for the maUs. The line 
between Calcutta and Suez in 1843 and 1844 was (and is now) 
occupied by the Peninsular Company's vessels, with a grant of 20,000/. 
per annum for five years from this Indian Government, on condition of 
their performing 38,080 miles in the first year, 57,120 miles in the 
second, and 114,200 in the third. — Mechanics* Magazine, 

CANAL STSAM NAVIOATION. 

Mr. H. Da vies (the inventor of the disc engine) has constructed eight 
towing-boats, fitted with disc engines, for the Birmingham and Liverpool 
Junction Canal Company, and these are now regularly employed in 
carrying on an extensive traffic on aline of canal extending from Autherly, 
near Wolverhampton, to EUesmere Port, on the Mersey, a distance of 
sixty- nine miles, in which two trains, usually consisting of six or eight 
loaded boats, are started from each terminus of the above line every 
day, and, by this means, a quantity of merchandise, averaging between 
2,000 tons and 3,000 tons per week, is conveyed by the use of steam- 
power on canals. The average weight of merchandise conveyed in 
each train exceeds 100 tons, and the haulage of this for one mile is 
effected by the consumption of less than ^ cwt. of coal ; consequently, 
the power of hauling one ton of goods one mile is yielded by tiie con- 
sumption of less than half a pound of coal. The engine is managed 
by one man ; the train of boats is steered by one man ; and the sole 
additional attendance is that of a conductor (whose chief duty is to 
prevent pilferage), except in passing locks, when extra assistance be- 
comes necessary. An equal quantity of goods could not be moved by 
horse-power, without the continued employment of six horses, with 
the requisite relays for changing these, and at least twenty-four men 
on board the boats. — Mechanics* Magazine. 



SCREW PROPELLERS ON CANALS. 

Steam tugs with screw propellers have been successfully introduced 
on the Union Canal ; with boats, the first of the kind introduced into 
Scotland. They are built of iron by Messrs. John Reid and Co., Port 
Glasgow ; and the engines, screw propellers, &c., are fitted up by 
Mr. William Napier, sen., engineer, Glasgow. The engines are on the 
upright principle. They communicate their power to the screws 
placed on each side of the bow ; and by a very nice arrangement of 
wheels with wooden and iron teeth (in order to prevent noise and 
vibration), they are driven at a great speed without creating any of 
that surge or wash on the banks which has hitherto formed the chief 
objection to the use of steamers on canals. The result of the experi- 
ment gave great satisfaction ; and, independently of the gain in point 
of speed, it is calculated that there will be a considerable saving in ex- 
pense, compared with the ordinary mode of trocking by horses. The 
steam-boat bad attached to her six very large aco^ft d«e^\^ \!tA!»i^\s^ 
«^ is capable of towing doable the number m\]^\)Lt m«!Kxva2L ^coiassQ^afin. 
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of Speed. The boows to be tracked are connected together by rods 
having a parallel movement, and all under the control of the steersman 
on board the steameri so that the necessity of a separate rudder 
and steersman for each scow is avoided — the whole train moving along 
with a steady and uniform motion. — Glatgow Citizen, 

8TBAM-B0AT VENTILATION. 

Lieutenant Cook, R.N., F.R.S., has invented a method of Ven- 
tilating Steam-boats, which promises fair to add materially to the com* 
fbrt of passengers by tiiese vessels. A cylinder — ^in which a solid 
piston moves air-tight — has two valves at each end ; through one 
opening inwards, fresh air is admitted into a vacuum ; which is by the 
next action of the piston forced through the other valve at the same 
end, opening outwards into tubes, and by these conveyed to every 
cabhi upon each deck ; while the hot, or foul air, is at the same time 
drawn off from these cabins into a vacuum above the piston, through a 
▼alve opening inwards, from whence it is finally ejected through the 
fourdi valve, opening outwards into the open air. The effect produced 
will, of course, depend upon the sise of the piston, and this upon the 
size of the vessel. One two feet in diameter — the piston having a 
two-feet stroke — ^with tubes and valves sufficiently large, would force 
in about 100 cubic feet, or above 600 gallons, of fresh air (drawing off 
the same quantity of impure air) every minute ! large steam-boats 
might have two cylinders. The machinery may, in an instant, be dis- 
connected. The fresh air would be conveyed in a regular stream, and 
not be intermitting in its effect. 



hydraulic tratsrsino railway frame. 
A machine of this kind has been constructed at the Bristol 
terminus of the Great Western Railway. The action of the frame, one 
of several intermediate lines, is thus described : an opening being made 
tile train, the apparatus is pushed on to the line of rails, aud the 
carriage required to be moved is run over it when the frame is quite 
down, it being then sufficiently low to allow the carriages to pass freely 
over. As soon as the carriage is brought directly over the apparatus, 
a man works a pump, acting upon four hydraulic presses, which raise 
tiie frame until both sides are in contact with the axles of the carriage 
wheels, and raise the flanges of the wheel clear of the rail ; the whole 
apparatus, with the carriage suspended upon it, is then easily trans- 
ported to any of the lines of rails, when, by unscrewing a stopper, 
idnch allows the water to flow back from the presses into its cistern, 
tile carriage is lowered on to the rails, and the apparatus is rolled over, 
ready for recommencing the operation, the whole transit not occupying 
more than one minute an^ a half. The action of the apparatus (made 
by Mr, Napier) was stated to be very satisfactory, and its cost to have 
been about 220/. 



A floating railroab. 
A Cincinnati comapondeot of the NeuHirfc (^3.%."^ MwuVrq 
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Po9t says : — '' I was recently invited to witness tbe operation of the 
model of a machine (for boat it could not be called), to navigate oar 
inland water. The inventor is a young man of this place, and, as is 
usual in such cases, is very enthusiastic in his expectations of its 
capabilities and powers. He says that the passage hence to Pittsburgh 
(500 miles) can easily be performed by daylight. It may very 
properly be denominated a Floating Railroad, or a railroad which lays 
its own track, and takes it up again when the passage over it has been 
made. It may be thus described : a series of oblong, air- and water- 
tight sections of any required length, breadth, and depth, are firmly 
secured side by side, upon an endless chain ; this chain is distoided 
to its utmost upon a series of cast-iron wheels, supported by shafts, 
upon a suitable frame-work. These wheels are put into motion by 
means of the steam engine. The frame- work, with its engine, 
boilers, and wheels, may be called the locomotive ; the chain, with its 
floating power of water-tight sections, the railroad. When it is 
placed upon the water, and the engines are put into motion, the 
endless chain, or railroad, traverses the surface of the paddles or 
wheels, by which the sections upon the chain, in succession, are 
carried forward and enter the water, each doing its part in supporting 
the whole fabric, and are again taken up in their endless round in the 
stem wheels. One very novel characteristic of this machine is, its 
adaptation either to water or land, so that it need not be retarded by 
sandbars or low water. This is obvious, when it is observed that the 
floats or sections during the time they are beneath the frame- work 
(and of course supporting the whole) do not advance at all, but 
remain stationary, while the wheels pass over them : when they leave 
the water or land, however, they go rapidly forward to redeem their 
places on the forward part of the shaft, and to bear up the structure. 
Upon the frame- work which supports the engine, &c., and above the 
chain and floats, the cabin for the accommodation of passengers is to 
be erected. That this thing will move rapidly through or over the 
water, I have no doubt, but think the enthusiastic inventor has over 
estimated its powers ; or set too low an estimate upon the resistance 
it will meet with, from the element through which it is to pass." 

ELLIS'S IMPROVED TURN-TABLE. 

The objection to placing turn-tables of the ordinary construction 
on the main line of a railway is, that, by the nature of their construc- 
tion, they are rapidly destroyed, by the frequent passage of heavy 
trains over them, besides the injury done to the carriages, and the un- 
pleasant motion and noise. Mr. Ellis has constructed a turn-table, 
which, when not in use, rests firmly on the curb, and thus allows the 
train to pass rapidly over it without injury. The iron pintle of the 
table on which it turns being well oiled, works with a loose collar 
round it in a vertical iron case ; which case is supported and kept in 
its central position by two cross arms of cast iron^ at right angles to 
each other, and attached to the curb. T\ve\o^« exi^ oS. >Qttfc^\s!ak& 
passes through the bottom of the case, \jdo^ '^Aa^i^i \a «w ^>2at>a:^ %^- 
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tached to a cross lever passing at one end through a chase in the cir- 
colar masonry, or brickwork, supporting the table : attached to the 
external end of the long lever, is a second lever, working in a vertical 
direction, and connected with a third, or handle lever, by which the 
table is pot in motion or fixed, as required. — Civil Engineer and 
Arehiieefe Journal^ Part 80. 



RAILWAY VIADUCTS. 

Thb cheapest Stone Viaduct in England is probably the Dutton 
Viaduct, over the Weaver, on the Grand Junction Railway. It is on 
a piled foundation, and carries the line over the navigation at a height 
of 65 feet, in twenty segmental arches, of 60 feet span. It is about 
80 feet from the foundation to the level of the rails, 1484 feet long, 
and taken at 30 feet wide will be found to fill a chasm of 130,000 
cubic yards, at a cost of ;^53,000 ; being about 8s. per cubic yard.— 
Bailway Chronicle, 

APPLICATION OF ANIMAL POWER ON RAILWAYS. 

. A NEW mode of applying animal power to locomotion on Railways 
has been contrived, by means of which the horse may be able to rival 
in speed the fatest steam locomotive ; and for this purpose the heaviest 
dray-horse will answer better than tiie swiftest racer. The means by 
which this apparent enigma is solved are these : the horse, or horses, 
is or are placed within a large drum having projections on its inner 
circumference, whereon the animal may gain a purchase for its feet. 
To the axle of the drum is fixed a large cog-wheel working into a 
smaller one, connected with the axle of the carriage wheels which run 
on the rails ; thus one turn of the drum may be made to give any 
number of rotations to the driving wheels. The horse goes on like a 
squirrel in its cage, the action of its gravitation, as it takes an ascend- 
ing step each time, being the cause of rotation, and of onward motion 
to the carriage. This application of animal power is similar to that 
of the tread-mill, which in many prisons is turned to good account ; 
and horses are thus sometimes employed in turning machinery where 
there is not space for a walk, though it is a mode of employing their 
power not adopted by choice. The invention, as applied to railways, 
has a foreign origin ; and though we have not much faith in its effi- 
cacy, as compared with steam, we have a curiosity to see the experi- 
ment tried on an English railway. — Artizan^ No. 13. 

NEW METHOD OF CLOSING THE PNEUMATIC TUBE OF ATMOSPHERIC 

RAILWAYS. 

In the system adopted by Messrs. Clegg and Samuda, the Tube, as 
is well known, is closed by means of a long band of leather, which 
is free on one side, and fixed by the other to the edge of the longitudinal 
slit that allows the passage of the rod by which the pi&tAii \& \ai\\;^^\A 
the trst waggon of the train. Being raised foT a iiiOTXieiit. \.o «^Qr« 
the passage of this rod, the band immediately fa\\a ag«ixi\ a.\e^«>^^ 
notion of which ia connected with that of t\ie pVatoix, «,l\«nwx^ 
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presMs It against the opemng, and an unctnons snbstuice farther 
contributes towaords rendering the adheaon more complete. 

Ndw hidependently of the unctnons body's appearing readily to 
undergo alteration by contact with the air, the leathern band mnsk 
gradoally lose its suppleness, and tend, in places, to rise a little, after 
the passage of the compressing lever ; it is, therefore, desirable that 
the closing of the longitudinal fissure, instead of being due to the 
action of a transient effort, should result from a constant action exer- 
cised in each point of the fissure. For this purpose, M. Hallette has 
arranged on the upper surface of the pneumatic tube, and bodily oon« 
nected with it, two longitudinal semi-cylinders, or rather two gutters 
placed lengthwise, with their concave parts facing. Each of these 
gutters contains a gullet, of elastic nrnterial, perfectly imperrious both 
to air and to water. When the two gullets are sufficiently inflated 
with air, they touch each other by one part of their surface ; they act 
as do the lips of the human mouth, and thus entirely intercept com- 
munication between the interior of the pneumatic tube and the exterior 
air. When the piston moves, the rod which connects it with the train 
slides between the two tubes, which unite again immediately after its 
passage. This rod, the horizontal section of which is a meniscus, and 
which hence penetrates, like a wedge, between the two gullets, acts 
upon them with scarcely any friction. However, in order to ensure 
their durability, M. Hallette has thought it advisable to protect them 
with leather at the parts by which they come in contact. — Commit* 
nicated by M. Hallette to the Academy of Scieneee, at Paris, 

ROCKING MOTION OF LOCOMOTIVE BNOINBS. 

ATtheSoeiety of Arts, on the 31st of January, Mr.G. Heaton's paper 
** On the principal cause of the rocking motion of Locomotive Engines 
and Carriages'' was read ; and several experiments, with machines made 
for the purpose, were shown by way of illustration. Mr. Heaton's 
attention was first drawn to the subject early in the year 1838, when 
employed to examine a steam-engine and machinery used for making 
boiler plates, rolled bars, &c. He found that the fiy-wheds A 
the engine, when revolving rapidly, made a very rumbling noise, 
and the lighter one would jump as high as the gland would 
let it ; indeed the whole building rocked when the machinery 
was in motion. It was found that the fly-wheels were heavy 
sided, and that the smaller one (16 feet in diameter) required 1601b. 
on one side, and the larger one (18 feet in diameter) 3221b., to equipoise 
them. This having been done, the whole of the machinery moved 
easily and quietly. This result caused the author to turn his attention 
to the rocking and jumping motion experienced in locomotive engines 
and carriages. The difference of speed at which the different parts of 
a wheel in motion progress, or the speed at which bodies descend 
throagh short distances, does not appear to have been taken sufficient 
notiee of by eogineen, as the heavy side ot a w\Lee\ \xaa \xs f«ll at cer- 
^s/a intervals dnrhig its revolution sixty Umca as ?asfc «a*\^ ^wjX^ IiSl 
i^ gravity akme. When a railway engViie i» ttwe\!lMi% «X ^iJs» T».\fe ^ 
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33 miles per hour, the top of its wheel is thrown forward at the rate of 
46 feet in a second. Railway carriage wheels are frequently 6 to 71b. 
heavier on one side than the other ; it is no wonder, therefore, that the 
unpleasant motion experienced while traTcUing in carriages so circnm* 
stflnoed, is so often complained of. Without entering into detail with 
regard to the different machines used for the purpose of illustrating 
Mr. Heaton's yiews, it may be well to describe the most simple one, 
and the method of making the experiments. The model is made to 
repre s e nt the wheels and axle of a railway carriage, the axle being 16 
inches long, and the wheels 6^ inches diameter. By placing some 
loose pieces of iron inside the rims, so as to represent wheels which are 
one-sixth of an inch thicker on one side than the other, the thick side 
of one wheel being placed opposite the thick side of the other, at the 
opposite ends of the axle, according to the common practice, and the 
wheels allowed to rcTolve, the model will continue to jump about the 
table (on which it is placed) so long as the wheels are in motion. 
Again, if the pieces of iron be all pla^ on the same side of the centre, 
the model will not rock as before, but jump up and down and make 
more erolutions than in the last case. The wheels being perfectly 
equilibriated, wHl reyoWe without any oscillating movement, and the 
frame remain quite steady, the number of revolutions, with the same 
power, being considerably increased. The paper was accompanied by 
tables, showing the effects produced by experiments made under dif- 
ferent circumstances. 



SOLID AND HOLLOW AXLES. 

On April 23, a paper was read to the Institution of Civil Engineers, 
by Mr. C. Geach, who had promised, at a meeting of the Institution in 
February 1843, to give the results of more extended comparative trials 
of the Strength of Solid and Hollow Axles. The result of the present 
experiments was as decidedly in favour of the solid axles as the former 
ones had been in fovour of the hollow ones ; so that, as far as the 
practical utility of the examination extended, the results were useless. 
A paper was then read by Mr. 6i3rnn, relative to the fracture of railway 
axles, which he attributed to the constant succession of blows received 
by the axle in travelling. The action was stated to be similar to that 
of an axle laid on the edge of an anvil, and subjected to a series of 
smart blows of a hammer while in constant rotation. The fracture 
presented the appearance of a clrar annular cleft, all round, for a depth 
of half an inch in the body, the centre part being crystallized and re- 
duced so much as to be unable to bear the weight, and the portion to 
which the axle was subjected by the pressure of the break on one of 
its ends. These observations had induced the Railway Company to 
apply the power of the break to both wheels simultaneously, thus 
avoiding the torsional strain. 

CONTINENTAL COAL D18TB.\CTa. 

From two Reports which have been p\ib\\ft\\cd oti ^"ft "^^rwy^^^XRA. 
Sombn and Mease Railway^-^ne by Mr. SopwitYi, t\ift «ii\2assA «»- 
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nomical geologist, and the other by Mr. Cubitt, C.E. — ^we glean the 
following remarkable facts respecting the mineral riches of the districts 
which it is intended to traverse. First, there is a coal basin, extending 
over an area of upwards of 600 square miles ; the produce of which 
amounted in 1842 to upwards of 3,059,183 tons, being more than 
three-fourths of the entire quantity of coal raised in Belgium. Mr. 
Sopwith states that, ** as compared with its superficial area, Belgium 
possesses nearly the same relative area of coal deposits as Great 
Britain !" Next there are fields of iron ore, which are of almost in- 
exhaustible abundance, and which, though as yet only partially worked, 
3^elded, before the late depression in the iron trade of Belgium, 569,827 
tons annually. Slate quarries follow, producing sixty millions of slates 
per annum ; with beds of limestone and marble, to the productiveness 
of which it seems impossible to set limits. Besides furnishing an 
outlet for these vast stores of mineral wealth, the projected railway 
will form a most valuable medium of communication, not only between 
the numerous towns and villages which it touches, or comes within an 
available distance of, but between the principal ports and cities of 
Belgium and the manufacturing towns of the Ardennes. It will be 
connected also with lines of railway, now either in progress or pro- 
jected, to Paris on the one hand, and to the Upper Rhine and Switzer- 
land on the other. 



AIR-PROPELLED LOCOMOTIVE. 

M. Arago has communicated to the Academy of Sciences, at Paris, 
an account of a new system of Locomotion, proposed by M. Andraud. 
This gentleman recently performed with success some experiments 
with compressed air, at a high degree of pressure, on the Versailles 
railroad (left bank) ; and the question that remained to be decided as 
to the advantage of substituting compressed atmospheric air for steam 
as the motive power of engines, was that of expense. His present 
discovery, however, is altogether different from the system on which 
he made his experiments on the Versailles railroad, for it consists in 
employing atmospheric air at a comparatively low pressure, and 
consequently at a comparatively small, cost. The mode of ope- 
rating is also quite different. He was present at the Academy, 
with a working model, and exhibited it in action. The system con- 
sists of a long flexible air-tight tube, placed between the two rails on 
the whole length of the line. At the extremities of this tube are reser- 
voirs filled with compressed air. A kind of flatting-mill is fixed at 
the head of the first carriage of the train, and the tube is pressed 
gently between the two Pollers. This is the whole of his apparatus. 
When the train is to be set in motion, one of the reservoirs of com- 
pressed air is put into communlcalion with the tube, which swells, and 
the air, meeting with the obstacle of the rollers, acts upon the mill, 
which performs the office of a piston, and the train is impelled with 
more or less rapidity, as the pressure upon the air is more or less 
violent, and according to the diameter of l\ie Xxs^c^e. \\v \}ci^ process 
here is, of course, no engine, and tVie cari\&^ei& Mt c»rc«A.'wvS^«soL- 
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riderable rapidity up any moderate elevatioiii and can be made to ascend 
at a lower rate the highest hills. 



SBPAIS OF WESTMINSTER BRIDGE. 

The knotty question of the repair of Westminster Bridge, and the 
relative merits of Gothic and Curvilineal arches for bridges, has been 
widely agitated by Mr. Barry's and Mr. Walker's reports on the sub- 
ject. Mr. Barry maintains that all the money and labour hitherto 
bestow^ on the repairs of Westminster Bridge have been thrown away, 
and that the only plan is to commence de novo from the foundation, 
and to build a bridge with Gothic arches, and in a style of architecture 
corresponding to the new Houses of Parliament. Mr. Hoskin deals 
genendly with the subject, but he supports Mr. Barry's views re- 
garding the applicability of the Gothic arch to bridges. Mr. Walker, 
of course, defends himself and his works, and there appears indeed to 
have been much exaggeration in the statements respecting the settle- 
ment of the bridge. He contends that the Gothic arch is less fit for 
bridges than the circular or ellipse, as it is less strong, and cannot 
give an equal space for the passage of vessels underneath, with a 
similar height from the roadway. He observes, also, that as a question 
of taste, a variety in the style of architecture would be a relief to that of 
the Houses of Parliament ; and that, as there must be an end to the 
Gothic style somewhere, it could not come to a more fitting termina- 
tion than at the bridge. At length, the question has been disposed 
of by negativing Mr. Barry's proposition for a new bridge. 



HUNGERFORD SUSPENSION BRIDGE. 

This beautiful bridge, crossing the Thames from Hungerford 
Market to the Belvidere Road, Lambeth, will be completed in the 
ensuing summer. The entire length of the Bridge suspended on 
chains will be 1,342 feet 6 inches — that is, the centre span or arch, 
676 feet 6 inches ; those on the side 333 feet each. The width within 
the chains will be 14 feet, and a clear pathway of 13 feet ; the height 
of the flooring above high water (Trinity standard), in the centre 31 
feet 6 inches, at each pier 28 feet 6 inches, and at each abutment 22 
feet 6 inches ; the height of each pier above the flooring 55 feet 3 
inches ; the number of main plates which form the chain is 2,500, 
about 24 feet each in length. The total weight of iron is between 700 
and 800 tons, and the estimated cost, including the approaches, is 
jf 110,000. It will be seen that its centre span alone is nearly 100 
feet greater than the entire of the celebrated Menai Bridge, which is 
579 feet 10 inches. It is likewise 274 feet greater than the centre 
span of Hammersmith Bridge, which is 402 feet 3 inches ; and above 
three times as great as the centre arch of Southwark Bridge, at present 
the largest in London. Indeed, with the exception of the wire bridge 
at Fribourg, in Switzerland, which is 870 feet, it ViiW. ^)^ V| W>^<^ 
higest in existence, — Mining Journal, 
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6B.ID0B FKOM MX8T&A TO YEinCB. 

This stapendous bridge will cross the LagooUf which is a largt 
shallow surroanding Venice on all sides, and, in former times, a great 
protection against the enemy; this lagoon has from two to five 
feet of salt water, on a sandy bottom ; where the channels intersect it, 
the depth of the water is from forty to fifty feet. The bridge is com* 
menced in many places, and there are upwards of 147 wrchea finished t 
the masonry of the arches is all stonet and the piers, placed at certain 
distances, are of brick faced with stone ; the top of the arch to the 
surface of the water is about twelre feet. No one besides these per- 
sons who have seen it can imagine the difficulties and labour required 
for this gigantic work ; every morsel of earth, stone, brick, lime, iron, 
wood for framework and for the coffer-dams, together with the fresh 
water for making the cement, is brought in boats from the mainland, a 
considerable distance, and yet this has all been surmounted by the in- 
defatigable zeal, talent, and industry, of a German engineer, Milano, 
by whom the extraordinary undertaking is superintended, planned, and 
executed. 

It is supposed that, in addition to the bridge being a viaduct for 
travellers, merchandize, &c., it will also be an aqueduct to supply fresh 
water to Venice, which, up to this time, owes all its supply to a few 
irain-water tanks, and to the fresh-water boats which bring the water 
from the river firenta, not very a viting instream. It will indeed be a 
grand triumph of art when Venice is independent of the water boats 
by fresh water carried on arches over the sea. The railroad itself will 
finally go on to Milan ; at present it only runs from Mestra to Padua, 
about one hour's steam. The engines, and one-half of the iron rails, 
are of English manufacture. 

A NEW PROPELLER. 

An invention has been made by an ingenious mechanic of Edinburgh, 
of a new mode of giving motion to vessels, doing away with paddle- 
wheels and boxes, as well as the Archimedean screw. It is a simple 
revolving cylinder, placed midships, which acts as a windlass, and makes 
a rope of the sea ; in fact, the velocity acquired is in proportion to the 
quantity of water discharged by the agency of the cylinder through a 
discharging nozzle at each side of the vessel, and what is curious, the 
discharging nozzles can be turned by a simple operation on deck, so 
as to stop the vessel, make her move backward or round as on a pivot, 
within her own length, without even the knowledge of the engineer, or 
the assistance of the rudder, as no stoppage of the engine is necessary 
for the purpose. The convenience is a smaller consumption of fuel, 
and the capability of the broadside carrying an entire armament.-^ 
Scotaman, 



NEW DIRECT-ACTION ENGINE. 

Mbssrb, Scott, Sinclair, and Co., of Greenock, have constructed 
a Direct-Action £ngine, which tVie Condn,Gloi% o\ TH« ArtxzaaVyik 
open as being superior, after a few tcifiiin^ -modc^GaSi^tA, \a vk^ ^^taaX 



MBCaAWICAL AND U8VFUL AST8. 29 

has jtt eome xmdet their notioe. The plan admits of a long eonnect- 
ing>rod. and a long stroke, without rising above the deck, as in the 
ease of the steeple engine, and at the same time occupies no more 
length in the ship than is necessary for the cylinder, and the projection 
of the valve casing. 

Eaeh engine has a cross-head and side-rods, as in a common side- 
levw engine ; hut the bottoms of the side-rods are maintained in the 
▼ertieal position by substantial double guide-rods, the eyes working 
upon which are provided with deep stuffing-boxes, which may be 
screwed up as the guide-brasses wear. From the bottom of each side 
springs another side-rod, which joins a single crank on the shaft, and 
the two cranks of each engine are placed so far apart as to enable the 
eross-head to ascend between them. By this means, the cross-head 
may ascend as high as the upper extremity of the crank when on the 
top centre, or even higher, so that a long stroke is thus realized with 
long connecting-rods. The air-pumps are wrought by means of hori- 
xoDtal rods, extending from pins near the top of the connecting-rods 
to upright levers fixed upon a rocking shaft ; and a lever may extend 
again from this shaft to the space between the engines, to give motion 
to an air-pump in that situation. — The Ariizanf No. 21. 

HYDROSTATIC TELESCOPE. 

A CORRZSFONDBKT of the Athenttum, No. 894, suggests a mode 
that had lately occurred to him of extending the scale and enlarging the 
powers of the achromatic telescope. It is well known that the chief 
impediment at present obstructing this advance is the difficulty of 
maintaining a tube of the requisite length that would be easily move- 
able, both perpendicularly and horizontally, without being subject to 
tiie strains and consequent relative derangement of the lenses, arising 
from the great length of each arm projecting so far beyond the point 
of support. 

Now to remove this difficulty, and allow the tube to be sustained 
throughout its whole length, while, at the same time, it would remain 
easily moveable, both perpendicularly to a sufficient extent to enable 
one to follow the heavenly object, and also horizontally, the writer 
proposes that there be a circular pond or basin of still water, nearly 
of the diameter of the wished-for length of tube. In the centre of 
this basin let there be a piece of solid masonry projecting in the form 
of a truncated cone, a Uttle above the surface of the water. Again, 
let there be a long narrow water-tight box, nearly of the length of 
the tube or diameter of the basin, having a gap or vacancy in its 
bottom at the centre capable of freely admitting the central pier — so 
that the box's flat bottom thioughout its whole length (except where 
intercepted by this gap) would rest upon the water. Let a strong 
shaft, with its lower end fixed firm in the masonry, rise up from the 
pier through the centre of the box, and form the support of the axis 
of the tube, with the necessary joints to enable it lo ^edotm >i2Ki«i(. 
o/Bce. Along the boating box, again, and at proi^eT voXjerj^^^VX 
there be a double row of uprights, of the neoeaftarj \eu^^t Vel ^g«ia^> 
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one on each 'side of the tube, to act as its supports, and each having 
a longitadinal groove or slit in it, to admit a slip of wood or other 
material to shift up and down b^ween each pair of standards — this 
slip to be fixable at any height, and to have a semicircular hollow in 
its upper edge to receive the tube. As high up as pof sible on these 
standards, let them be connected together longitudinally by a rail, 
with occasional diagonal?, or stays, rising to them from the box, so 
as to ensure the box against strains when one end of it is depressed 
into the water more than the other in the act of following the object. 
According to the construction, the tubes need not be of one piece, 
but of as many portions as may be found convenient, and merely lay- 
ing these portions in a line, or perhaps pushing the end of one a litde 
into that of the other, while placing them upon the slips, will ensure 
the stability of the tube throughout its whole length, in the smaller 
motions necessary for keeping the object within the field of view. Of 
course, however, before commencing the observation, the slips would 
require to be arranged according to the altitude of the object, and the 
tube placed accordingly : and if that altitude altered much during the 
observation, this process of occasionally relieving the floating box, and 
rearranging the sUps, would require to be repeated. The mechanism 
would require farther to admit of being S3 adjusted that the entire 
weight of the whole would not rest upon the water, but a portion be 
borne by the central shaft. In this way one can see no limits to the 
length of tube that may be employed. 

INDUSTRIAL EXHIBITION, AT PARIS. 

This grand display of the industry of France was opened on the Ist 
of May, and exhibited for two months, in a large building constructed 
for the purpose inthe Champs* Elysees. This exhibition was the tentii 
of its kind since the year 1798. We are not aware of the precise 
number of exhibitors, and of medals awarded ; but, in the year 1839, 
the exhibitors were 3,381 ; and the medals 805. 

The Exposition of 1844 comprised a great number of beautiful pro- 
ductions of French art, some few of which have been purchased, and 
brought to this country. Several of the finest specimens have been 
engraved and described in V lUustrationy Vol. 3. The Exposition 
appears to have been visited by thousands of persons ; and by Louis 
Philippe, who in June last, gave a splendid fete at Versailles, in 
honour of French industry, to about 1500 persons — manufacturergf 
peers of France, and diplomatists. This kingly patronage of the 
industrial arts will, we hope, have its influence throughout the states of 
Europe. 

THE DECORATIVE ARTS. 

The progress of the Decorative Arts during the past year has been 

truly gratifying ; and has tended very considerably to heighten the 

taste for id tenor decoration in buildings of every grade. The atten- 

t/oa of the Decorative Art Society has already \)eew ^vc«i^«;^ to ^e^reral 

very Important subjects. At the Society oi Kita, «adi VJaa "^^Oosi^ ol 
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Deagiii prizes have been awarded for some very promising prodac- 
lions ; and the Exhibitions in connection with the interior fittings of 
the New Houses of Parliament have manifested great advances in this 
branch of ingenaity. The interiors of several new churches , opened 
within the year, have likewise borne evidence of improved taste; 
though, in many instances, it be in revival rather than invention. 



ECONOMY OF FUEL IN LOCOMOTIVE ENGINES. 

On April 8th, the Secretary read to the Society of Arts, a paper by 
Mr. C. Tetley, on certain phenomena of Steam, and on his plan of 
economising fuel in the boilers of locomotive engines. The evapo- 
rating power of a boiler, says Mr. Tetley, is dependent chiefiy on 
tiiree causes : 1. The amount of boiler surface exposed to the recep- 
tion of heat ; 2. (and very materially) on the shape of the boiler ; and 
3. on the intensity of the heat. The heat derived from that part of 
the boiler immediately over and about the fire he calls (according to 
usage) *' radiating heat,'' while the heat derived from the tubes or lues 
he csdls ** carried heat.'' Mr. Tetley describes his improvement to 
consist of a division of the boiler into two or more compartments of 
different heating temperatures, having channels for feeding the com- 
partments with water from that or those containing water of a lower 
temperature. The first partition is placed vertically over the water 
space at the back of the boiler, the top of which reaches somewhat 
above the water-line, and the bottom below the level of the fire-bars, 
leaving a passage for the water beneath it. The second partition 
reaches from the bottom of the tubular part of the boiler to a little 
above the level of the fire-box, and is removed but a short distance 
firom the first partition. The third partition is placed in the middle 
of the tubular boiler, and, as the first, runs up above the water-level. 
A communication is formed for the supply of water, by a pipe running 
from the compartment nearest the chimney-box into the middle com- 
partment, the top of the pipe being just under the top water-level, 
and the bottom of the pipe entering the middle compartment at or 
near the bottom of the boiler. On evaporation taking place, the 
steam diffuses itself over the top of the partitions, thus maintaining 
the same pressure on the surface of all the water. Evaporation com- 
mences in the compartment over the fire-box, and the water, converted 
into steam, is reinstated by the surface water from the second or 
middle compartment, which is delivered almost or entirely at the 
evaporating point. In like manner the middle compartment is kept 
continually fed from the top layer of water in the third compartment, 
which is supplied by a pump in the usual way. By this arrangement, 
Mr. Tetley states a saving of fuel equal to about 21 per cent, is 
obtained, the prevention of a body of sediment is effected, the steam 
is got up more rapidly, and the action of a float for regulating a feed 
apparatus is rendered much more certain. 
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IMPROYEM BNTS IN STEAM-BOAT PROPULSION. 

Notwithstanding the number of iaventions (many of which have 
been patented) for the improTement of the float boards of the paddle 
wheels of steam-boats, some of which are of a complex and expensive 
nature, the majority of steam-boat paddles retain almost the simple 
form ori^nally introduced upwards of thirty years ago, with, perhaps, 
some little modification — viz. the rectangular wood float — some now, 
though still of the same shape, being made of iron. The disadvantages 
attendant upon this shape have been long )Lnown to naval engineers, 
consisting of a succession of shocks from their impinging on the 
surface of the water, at an angle injurious to the propulsive power of 
the engine, causing all that unpleasant vibration more or less ex* 
perienml on board, and straining the machinery to an unknown degree, 
as well as the farther retardation of power, by their lifting the 
backwater at the moment their effective force is expended ; the only 
attempt to get rid of these evils hitherto, has been by the certainlj 
ingenious method of reefing (for which, we believe, two or three 
patents have been had, and expensive- lawsuits sustained), that is, bj 
the working of levers and other machinery, making the float enter the 
water edgeways, avail of its entire propulsive power while beneath, 
and the moment when from the rotation of the wheel, that power 
is expended, cause it also to leave the water in a vertical position. 
Paddle-wheels on such principles are, however, necessarily complex, 
expensive in the first instance, and very liable to get out of repair ; 
all these objections have now been removed by an invention of Mr. 
Smart, ship-builder, of Bristol, which he has secured by patent ; he 
terms it the EUliptical Convex Metallic Paddle-float, and consists of 
sheet-iron, the outer edge formed into curved or elliptical shape, with 
rounded ends, then hammered out in a concave shape, and so placed 
on the wheels that the central point of the convex side enters the veatcar 
first ; the float thus meeting the retarding fluid gradually, prevents aU 
vibration, and on its leaving the liquid element, its convexity beiii^ 
uppermost, it has no backwater to lift, and offers little retardation to 
the full power of the engine. This is also not mere thecMT*, ^^^ 
action has been fully tested ; the Shamrock ^ a fine vessel running 
between Bristol and Dublin, having increased her speed a full knot 
per hour, and enabled her to save her tide in a voyage between these 
two cities. The Swifts running between Bristol and Newport, har 
gained a knot and a half, and the Osprey, a vessel of 200-hor8e powei 
on which the patent was first tried, though imperfect, immediatel] 
gained a knot per hour. We may remark ic as singular that in 18H 
or 1820, the London Engineer, then considered a large boat, witL 
80-horse power engines, making ten knots with common floats, waf^ 
all at once to do wonders, as she was to be fitted with scoop or concave 
floats, and gain at least one knot per hour with this ** simple con* 
trivance \** but, behold, on the experiment being made, the ten knotf 
dwindled down to seven, and the common float was restored.— 
Jfg'ninff Journal, 
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MBW STBAM-P&ESSU&I GAUGE. 

M. CoLLANDBAU has presented to the Academy of Sciences, at 
Fttris, thitragh M. Arago, a Pressure Grange for Steam Boilers, &c., using 
higfa pressure, upon a principle totally different from that of the mano- 
meter. It is well known tliat great practical difficulties exist in the 
ibnnation of accurate manometers acting upon the principle of Mar- 
riott's law, and that when made they are liable to certain errors of 
principle and of construction, difficult or impossible to eliminate. 
Collandeau's mstrument is intended to remove this. It consists, in 
ftct, of a' sort of thermometer (so far as form goes), — the tube of 
glass, and the bulb, which is flattened, of a flexible and elastic metal, 
(sudi as palladium, probably) filled with a fluid. The metallic scale 
contains certain arrangements, not yet fully described, to compensate 
tiie effects of expansion by change of temperature of the fluid and of 
tbe scale, so that the pressure of the medium in which the bulb is im- 
mersed remaining the same, the height of the fluid column and the 
tube shall be constant, no matter how the temperature around the in- 
strument may vary, within certain limits. Now, when the flexible 
Mb is plac^ in a steam boiler, it is obvious that the column of fluid 
m the tube will rise or fell, according as the pressure upon the bulb 
compresses it or permits it to regain its former volume, and thus 
indicate the variations of steam pressure. The accuracy and value of 
the instrument, of course, wholly depends upon the degree of accuracy 
possessed by the contrivances for compensation as to temperature. 

PSIM INO OF BOILE&S. 

M&. David Napier, of York Road, Lambeth, has patented certain 
" Improvements applicable to Boilers, or apparatus for generating 
steam,'' intended to prevent what is technically called priming or 
flushing ; or, in other words, the water from passing off in conjunction 
with the steam, and is effected in the following simple maimer. The 
sorfaoe of the water in the boiler is covered with one or more tiers of 
hoUow metallic balls or other buoyant substance, or the same may be 
effected by substances that are not buoyant ; such as perforated plates, 
supported in the boiler by any mechanical means, or wood may be ad- 
vantageously employed ; but the patentee prefers hollow metal balls 
of about 2 inches diameter : a tier of these baUs being placed upon the 
surfiice of the water form a number of interstices, which will be greatly 
reduced by placing another layer or tier upon the first, and the same 
wQl prevent the water, when in a state of ebuUition, from rising up 
and passing off in conjunction with the steam. The claim is for the 
method above described of preventing the priming and flushing, of 
whatever form or material the substances employed, and whether 
buoyant or supported by mechanical means. — Civil Engineer and 
AreMteet*8 Journal, Part 78. 



PRETENTION OF INCRUSTATION IN BOILT&R.^. 

This mrention is a method of hindering IncrustatioTi on'&oCisr&t 
wMeb ia a very bad conductor of heat, and canaea 2;ceat "^ojeto oltoj^* 

D 
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This is accomplished by |mtting a quantity of common salt into the 
boilw at r^ular intervals, which not only keeps the boiler dean, but 
causes the incrustation already formed to fall off. It is, however, 
unsafe to put salt into a boiler much ** furred, '^ especially a land 
engine boiler, when the fire acts directly on the bottom, as the slabs 
of lime falling on the plates above the fire might cause them to be in- 
jured, by keeping the water from the plates. The best method, there- 
fore, is to clean out the boiler as well as possible before using the salt, 
and then putting the salt in regularly, which might be done once each 
wedc by dissolving it in hot water, and pouring it in by a convenient 
cock. Land engine boilers, fed from springs or filtered water, might 
be left unopoied for twelve months, or even longer, if care be taken to 
supply them with salt (a little too much will do no harm), and the 
boilers filled with water above the ordinary level, before the engine is 
stopped for the night, and the surplus blown off: this may be done 
about twice « week. 

Steam-engine proprietors will find a great saving in pursuing this 
method, both in boilers and fuel. The quantity put into a pair of 
boilers of 40 horses power is about 8 lbs. every 8 days, when the river 
is low, and less when the river is swelled with rain, as then the water 
contains proportionally less lime. The chemical action of the salt on 
the lime is simply as follows : — The salt (muriate of soda) mixes with 
the water, forming a new combination with the lime, either in the state 
of a carbonate or a sulphate, forming in the first case muriate of lime 
and carbonate of soda, and in the second muriate of lime and sulphate 
of soda, all soluble salts, which do not injure the plates. Mr. Hall 
has employed this method during five years. — Mechanic's Magazinif 
No. 1074. 



FORMS OF SPIPS. 

Mr. Scott Russell has reported to the British Association, that 
the Committee on the Forms of Ships have completed their labours; 
that the whole of the tables of the experiments, an:I all the drawings 
of the forms of the ships, are now ready fbr publication. These 
tables were so voluminous, and the plates required for illustratum 
were so numerous and expensive, that the question of publication was 
likely to be attended with some difficulty ; but a Committee, consisting 
of the President of the Royal Society, the Dean of Ely, Col. Sabine, 
and Mr. Taylor, had been appointed for the purpose of making the 
necessary arrangements. He bad now to communicate to the meeting 
an important addition which had been made to these experiments 
during the past year. The members of this Section were aware that 
the former experiments made by the Committee comprehended vessels 
of many forms, and various sizes, from the length of a few inches, to 
ships of 2,000 tons displacement, but in all these experiments direct 
mechanical means of propulsion had been employed, and not the force 
of the wind, and they were therefore regarded as applicable to steam 
reaselg, rather than to sailing-ships. Dutm^Va&t ^ear, however, most 
satisfactory expenments had been made, in. ^Y^iOoi X^<& ^xoi^g^^^^i^^Kfe 
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was the wind acting on the sails of the Yessel on the open sea. Hie 
eircnmstances in which this experiment originated displayed in a 
striking manner the advantages conferred by an association like this 
on the districts which it visited. The two gentlemen who had con- 
ducted this experiment were both Irishmen : one, Dr. Corrigan, of 
Dublin, having become acquainted through the last meeting in Cork, 
with the experiments of this Association, determined on building a 
pleasure-boat to carry out the principles which had been established 
by those experiments, and to have his vessel built on that form which 
was pointed out by these experiments as the form of least resistance. 
He, accordingly, built a small vessel of about four tons measure- 
vaaitf in the wave form, for the purpose of making experiments with 
it as a sailing vessel. The other gentleman to whom we were indebted 
for this experiment was Dr. Phipps, of Cork, now in London, who 
had formerly distinguished himself as a naval constructor, and had 
invented a form of his own, which had been attended with great suc- 
cess. At the last meeting in Cork he had become acquainted with 
the wave form, and it was under his superintendence that an experi- 
mental vessel had been built on the Thames, during last summer. The 
vessel had been tried on the Thames by Dr. Phipps, and subsequently 
in the Bay of Dublin, and the r^ults of the experiments were laid 
before the meeting in the letters which had been received from Dr. 
Phipps and Dr. Corrigan. From these letters it appeared that the 
performances of this small vessel had been surprising. In speed she 
had already beaten every vessel with which she had been tried, and 
these included pleasure boats and yachts, some of them of high repu- 
tation for speed, and of four times her size. It was of course difficult 
to conduct experiments of this kind with mathematical precision, but 
the reports stated that the experimental vessel was not only fast before 
the wind, but weatherly, dry, stiff, and easily worked. The experi- 
meats on this vessel were still in progress ; and unless she should in 
future be beaten by some vessel of her own size, and of a different 
form, it would appear from these reports that the wave form might be 
adopted vrith as great advantage in the construction of sailing vessels, 
as it already had been in the construction of the fastest class of steam 
vessels. — Atherueum, No. 883. 



THE HOGGING OF SHIPS. 

The weight which a body has when it is immersed in water is always 
the weight of as much of that water as is equal in bulk to itself ; that 
is, a vessel displaces a volume of water equal to its own immersed 
hulk ; consequently, the stem-quarters, rudder, &c. not receiving any 
support from the fluid, naturally fall, and cause what is nautically term^ 
** a broken back." 

Many line-of-battle ships in ordinary have on board seven hundred 
tons of iron ballast, being about four hundred tons more than. \% y%- 
qnired for her trim ; and, when a ship is ordered into cotcvm\%%vcm., ^^ 
foes alongside the jetty to take out this centre weight, vj\i\c\i tovisA^x- 
Mh/jr retards Iter equipment ; and it most be obvious to e^erj oive/^^ 
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yessel requires seren hundred tons for this specific purpose, the sadden 
remoYal of it from the centre, and more particularly when alongside 
the jetty in high tides, with the mooring-chain on the quarters and 
bow-port pressing her down, considerably accelerates this weakening 
of her frame. This was clearly demonstrated by the appearance of the 
copper of the Implacable : she had five hundred tons of iron ballast 
amidships, and when it was taken out, the copper became ruffled, and 
she evidently showed every indication of being broken ; for when 
placed in dock on the blocks, it was partly removed, but on coming 
out of dock it immediately assumed its former appearance. It is, 
therefore, abundantly clear, that the ballast placed in the centre, with 
a view of preventing a ship from being broken, acts diametrically 
opposite on its sudden removal, and occasions this visible weakness. — 
Fisher' 9 Colonial Magazine, 

PROPELLING SHIPS. 

Mr. Joseph Maudslat, of Lambeth, has patented the following 
improvements in machinery used for Propelling Vessels by Steam. 
These improvements are applicable to the mode of communicating 
motion to screw propellers generally, and to the means of placing the 
propeller so as to obtain greater effects from its action. A difficulty 
has hitherto arisen in the application of the power so as to obtain a 
rapid rotatory motion. Cog-wheels and pinions have been employed, 
and bands, or ropes, passing over large and small drums to multiply 
the motion, but both those plans are objectionable, and the cogs or 
bands are liable to be broken. Mr. Maudslay endeavours to obviate 
this difficulty by causing many convolutions of rope to pass round the 
drums, the rope of the opposite extremities being connected by guide- 
pullies, by which means he greatly adds to the strength of the rope by 
distributing the tension over a number of parts. The endless rope 
is kept tight by another drum, which is forced against it by a lever 
and screw when the rope becomes stretched. In the second part of 
the invention the propeller is placed beyond the stem-post, where the 
rudder usually is situated, and the slup is steered by two rudders 
placed under the stem quarters, one on each side of the propeller. It 
is customary to place the propeller in the '* dead wood'' of the vessel 
behind the stem-post, so that part of its action is obstructed. In 
Mr. Maudslay's arrangement he proposes to remedy this defect, for 
there is no part of the vessel to interfere with the action of the 
propellers on the water. The rudders may be used either separately 
or together, as required. 

EXTRAORDINARY HYDRAULIC PERFORMANCE AT WOOLWICH 

DOCK-YARD. 

A MOST interesting exhibition of Hydraulic prowess has taken pllu» 

in Her Majesty's Dock-yard at Woolwich, where there is a floating 

caisson of large dimensions, from which it is occasionally necessary to 

remove the water. This has hitherto been. accom^'^'i^c^Vr] T&sai\& of a 

/uir of ten^inch pvuaapa, fitted up in the \)e&t ^Q«ia&^& mviunsxV) vdl 
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eminent engineering firm in London. Tliese pumps have been worked 
by a party of thirty-two convicts, in two gangs of sixteen each, relieving 
each other at intervals of ten minutes, by which means the water has 
been pumped out in three hours and a half, the men at the end of that 
time being much distressed by their continued exertions. Mr. Walker 
(of Crooked-lane, King William-street,) having offered to raise the 
required quantity of water in half the iftme, with ha\fthe number of 
hands, by means of his new invented pump, his proposal was made 
known to the Board of Admiralty, who immediately called upon 
Mr. Walker to fulfil his promise. He, accordingly, fitted up a pair of 
twelve-inch pumps worked by a rotatory motion, which were completed 
and tried on the 20th of Semptember last. The new pumps were 
manned by fourteen convicts (the same formerly employed in this 
work) in two gangs of seven each, relieving each other at intervals of 
fifteen minutes. In one hour and fourteen minutes the required task 
was accomplished, the men being in no way fatigued ! The quantity 
of water raised was about 3,350 cubic feet, or 95 tons, lifted 13. feet 
high ! The result of this trial created great astonishment among all 
present. 

By placing a second pair of Mr. Walker's improved pumps in the 
caisson, it may, in case of emergency, be emptied in half an hour by 28 
hands, although with the former pumps 32 men could not accomplish 
that task in less than three hours and a half. It is always very desir- 
able to have the power of quickly emptying the caisson, but under 
certain drcumstauces (in the event of fire, for instance) it is of the 
utmost importance to be able to do so. 

HYDRAULIC RAM. 

A PAPER has been read to the Society of Arts, describing the Hy- 
draulic Ram, invented by Mr. Roe. The machine consists of a rec- 
tangular body, at one end of which is the supply pipe from a reservoir 
of water collected from a running stream. At the top of the body, at 
one end, is a circular pulse valve — at the bottom end, a spherical air 
chamber having a circular neck, into which is inserted a pipe leading 
into the cistern to be supplied with water. The action is as follows : 
the water entering the body of the ram with a pressure in proportion 
to the area of the supply pipe and fall, closes the pulse valve, and im- 
mediately enters the air chamber through a valve in its neck. The air 
in the chamber being compressed, causes the neck valve to be closed, 
and thus liberates the pulse valve. When the air in the chamber is 
sufficiently compressed, some of the water therefrom is forced into the 
pipe leading to the cistern. The same action is continued as long as 
the ram is supplied with water from the head. The son of the cele- 
brated Montgolfier introduced a small valve into the neck of the air 
tAbcI, to supply it with fresh air, but the author is not prepared to 
say that it is successful in practice. By this machine, with a 10 ft. 
£sU, a column of water, 150 ft. high, may be raised «^t\i'&t«i(ft^1^ 
quarts per minute — thus giving 1 part raised to \\ "vreftXe^. tVetfe 
are many aituations where small streams, now mntun ^ \a^«&\a^xg£^9|£ci^> 
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be rendered available for the supply of houses with water at a very 
small cost. 



SUBMARINE FOUNDATIONS. 

Dr. Pott has patented an important invention for constmcting 
Submarine Foundations for Breakwaters, Lighthouses, Batteries, &c. 
The leading character of Dr. Pott's invention consists in atmospheric 
pressure being allowed to exert itself upon a surface, under which a 
partial vacuum is being created. He proposes to accomplish this by 
making the piles hollow, and, in some cases, covering them at the top 
with an air-tight cap. The pile, whether of iron or wood, is in this 
state placed upon tlie soil in the direction in which it is to be driven. 
A I'eservoir is placed at low water-mark, and communicates, by means 
of a large hose or metallic pipe, with the head of the pile about to be 
driven. This reservoir is in communication with apparatus for the ex- 
haustion of air, consisting either of air pumps or steam condensers. 
Water is supplied to the soil immediately under the pile by the same 
engine. The effect produced by this contrivance is to keep the subsoU 
in a state of agitation, and hold it mechanically suspended. When the 
air in the pile becomes a little rarefied by the action of the exhausting 
machine, this mixture will rise, and ultimately pass through the pile- 
head into the receiver. This vessel being filled, a cock or valve at the 
bottom is turned, and its contents are discharged : the operation may 
be resumed any number of times, by alternately closing the valve, 
pumping the soil into the receiver, and discharging it. Tlie soil thus 
pumped up does not come from the outside of the pile. When any 
portion of it is raised, atmospheric pressure, and the weight of the pile, 
act instantaneously with joint forces, thus shutting out the adjacent 
soil by the sinking of the pile. All that comes up is brought from below 
the interior of the pile, which will therefore continue to descend till 
lateral pressure overcomes that of the atmosphere, added to the effect 
of gravitation. In some soils, the inventor, when sinking a large pile, 
does not use the cap, but sends down a man with a flexible tube in 
connection with the exhauster. This tube being directed to various 
parts of the base of the pile, its foundation is undermined by the 
removal of the soil, and the pile will sink till it be necessary to resort 
to more extensive exhaustion. In all these cases the estimate of the 
weight which the piles could sustain is afforded by the known pressure 
of the atmosphere. This is fifteen pounds on each square inch, at an 
average height of the barometer, but it will be considerably diminished 
from the imperfect rarefaction capable of being attained by even good 
machinery. It may be said that 1,000 lbs. will be about the extent of 
atmospheric pressure thus brought into play, and it is true in the case 
of ordinarily-sized piles. With this force, however, small as it is, the 
effect would be produced ; for the principal resistance is removed »by 
the pumping out of the sand. Dr. Potts applies these means to the 
BialaDg of caissons, for the purpose of constructing an isolated rock, on 
wbicb a ligbtbouae might be built. The c^&on. \&iCkaA& oC tke proper 
. ^e, and the anoulus, or hollow ring, divided \ivtA «e^^\A cnuv^w:^ 
meats, or air-chambers. It may then be fLoated Xo \Xa ^^aK»,«xA %\a^ 
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bj the admission of water into its chambers. The means we have 
described may then be employed till an enormons pressure woald be 
requisite to sink it farther. Piles, &c. having been sunk by these 
means to their proper depth an actual rocky stmctnre is to be formed 
about them, by the application of cements described in tiie patent : 
among which Roman cement, and Medway burnt up with lime, are of 
tile number. The bottoms of the piles are inclined, and the horixontal 
reaction thus obtained forces them more closely together. 

MECHANICAL POBCE OF THE CATARACT OF NIAGARA. 

When it is considered that the water-power of the Cataract of 
Niagara is unceasing by night as by day, and that the power for 
practical purposes in Great Britain is only applied, on an average, about 
eleven hours per day during six days of the week, it may be assumed 
that the motive power of Niagara Falls is at least forty-fald of the aggre- 
gate of all the water and steam power employed in Great Britain, and 
probably equal to the a^r^ate of all the motive power employed for 
mechanical purposes on this earth. The surface of Lake Erie is found to 
be 331 feet above the surface of Lake Ontario, and 565 feet above that 
of the ocean. The descent of the waters of Niagara River, in the few 
miles of distance between Black Rock and Queenston, is about 171 
feet, exclusive of the grand cataract itself, forming a succession of 
rapids which, in some places, present to view the sublime spectacle of 
the agitated surface of the ocean in a storm ; and these rapids continue 
to occur during the subsequent descent of the river St. Lavnrence, from 
the levd of Lake Ontario to that of the sea, making, in the aggregate, 
above three-fold of the waterfall of the grand cataract, and consequently 
one hundred and twenty-fold of all the physical power derived from 
the use of all the waterfalls and steam-engines employed, as above 
stated, in Great Britain, omitting to take into account the several 
huge rivers that are tributaries of the St. Lawrence. Such, and on 
so great a seale, are the ordinary operations of the impulses of physical 
power employed in the "mechanics of nature*' in governing the 
movements of the waters of a single river, exceeding mmifold the 
portion of physical forces rendered available and employed by all the 
inhabitants of the earth as a motive power in the " mechanics of the 
arts," — Ameriean Journal qf Science and Art. 



CHEAP and portable SELF-REGISTER TIOE-GAUGE. 

This is a very beautiful, simple, cheap, and portable Tide-Gauge, 
invented by Mr. J. Wood, of Port-Glasgow. It can be packed in a 
box of about two feet square, costs about £2 only, and registers by a 
pencil on a cylinder of paper the total rise and fiEdl of the tide for a 
month at a time. By a simple addition, costing only 208. more, 
whae there is a clock at hand, it can be made to register the state of 
the tide at every period of time. The machine has been m«ch admiral 
for its simplici^ and cheapneas. 
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■dge's WATKR-METBB. 
Thb Meter consists of a rectangular box, fourteen inches long, 
thirteen inches wide, and twelve inches high, divided into two cham- 
bers by a partition, in the top of which is an aperture, which forms a 
communication between the two chambers : a four-way cock is fixed 
in the partition, the larger end of which opens into one chamber, and 
the smaller end into Ihe other ; the water is conducted to and from 
this cock by means of tubes passing through one of the chambeis ; 
parallel witii the centre of the cock is a spindle working in upright 
standards. The spindle carries a driver, which acts upon projections 
on the play of the cock, and also carries a metal cylinder hermetically 
sealed, in which is a heavy ball, less in diameter than the cylinder 
itself, so that it may freely roll within it. In the upper part of one of 
the chambers there is a float working upon an axis which carries a 
pendant arm, having upon its end a Motion pulley. As the float rises 
and fedls by the action of the water, the arm vibrates, and acting 
alternately on the inner sides of two teeth of the spindle, causes the 
lower end of the cylinder to be raised, and thus the ball rolls to the 
opposite end of the cylinder, which, by its weight, moves the spindle 
suddenly round, and causes a change of inlet and outlet by the motion 
communicated to the plug of the cock : upon the axis are two teeth 
working into a crown-wheel, so that the vibration of the axis gives 
rotatory motion to the upright spindle, which is connected with a 
counting apparatus, also of an improved description. 

ADVANTAGES OF FRAMEWORK OF MALLEABLE IRON FOR JBTTIBS 

AND BREAKWATERS. 

Captain Vetch, R.E., F.R.S., advocates the theory, first pro- 
pounded (we believe) by Lieut. -Colonel H. Jones, R.E., that piers 
and breakwaters having long slopes towards the sea, ere the most liable 
to destruction, while those approaching the perpendicular are the least 
so. And on this basis he builds the plan described in the paper, of 
which a suffidentiy clear idea may be formed from the following brief 
extract: — 

'' The mode of construction upon this project consists essentially in 
the application of upright rods of malleable iron, steadied and fixed in 
their places by passing them through apertures in two parallel and 
horizontal frames of flat iron, provided with corresponding orifices to 
receive them ; the lower frames being placed about three feet above the 
low-water mark, and the upper frame about three feet above the high- 
water mark, or at such other convenient distances apart as the circum- 
stances of the case may demand. The horizontal frames may be 
convenientiy constructed in short lengths, say of four feet each, and 
an additional piece of frame may be connected with the preceding one 
by round bolts passing through loops, forming so many moveable 
joints, that the frames may be the more easily raised, lowered, or 
adjusted to the iiegnired level, if from the settlement of the upright 
rods they have swerved from their ori^na\\iomo\i\a\.^o»SAwv. *&»» 
Mewlen^tha of ihunes having been bolted to i^e ^teced^^ QTft.<&^«sA 
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tamed in a horizontal poaition bj diagonal atays, are ready to receiye 
tiie upright rods, whidi are then to be dropped separately through the 
corresponding apertures of the framesi and each allowed to tike its 
bearing separately by its own gravity, or by such farther pressure as 
may be deemed proper. When the rods have taken their bearing and 
settionent, a row of sloping rods have to be added to each side of the 
jetty, inclining inwards one foot in ten or twelve, to give lateral 
support ; and at this state of the operation it is proposed to key on to 
the rods the iron collars for the permanent support of the horizontal 
frames and the platform." 

Captain Vetch estimates that the expense per lineal yard of a break- 
water of this description would be 148/. 13«. 8</., while the Plymouth 
Breakwater cost about 1000/. per lineal yard, and the harbours of 
refuge, which it is in contemplation to erect on the coast of Kent, have 
been estimated to cost 660/. There would also be an immense saving 
in time. 

"The Plymouth Breakwater took twenty-eight years to complete, and 
it is understood fourteen years has been estimated as the required time 
for the harbour of refuge at Dover ; now, in the construction by iron 
fhtming, it is reasonable to assume that a frame of four feet may be 
set each tide, and by working from two ends, sixteen feet per diem 
ought to be performed in good weather ; the length of sea face of the 
proposed harbours of refuge average 9100 feet, so that 569 days would 
be required to complete the iron framing for one, and allowing for 
Sundays and bad weather, the work would be accomplished in less 
than three years, say in one-fifth of the time estimated for the Dover 
harbour, on the principle of construction of the breakwater in 
Plymooth Sound.'*— Weale*s Quarterly Papers, Part 2. Vol. I. 



ON IRON WATER-TIGHT BULKHEADS.* 
BT C. W. WILLIAMS, ESa., LIVERPOOL. 

A DVSIBE to lessen or prevent those accidents to which ships are 
liable at sea, has long engaged the labours and attention of humane 
and scientific men ; and when we consider the fragile nature of a ship, 
as compared with the tremendous force of the sea, and that a single 
plank is all that is interposed between that element and those on board, 
we are tempted to express our astonishment, not that so few vessels 
are lost, but that so many escape. 

The casualties to which ships, particularly steam -ships, are liable, 
arise, for the most part — first, from striking against or coming in 
forcible contact with rocks, or such solid bodies as would injure the 
frame-work of the vessel ; and, secondly, from accidental collision 
with other vessels, by which some part of one or both vessels becomes 
so damaged as to admit the water to such an extent as to overcome 
the power of the crews to pump it out. 

Ingenious men have endeavoured to devise expe6&exLt& io\ \^<dRX£ai% 
the itek conBcqaent on such damage. Among these '^a& 1>i^ rnXx^^^^- 

* Rom the Parliamentary Report on Steam Ncaai^^. 
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tion of air-tight tubes to rach an extent as, in case of the body of die 
vessel being filled with water, should give it so large a buoyant power 
as to keep the vessel afloat. A patent was obtained for this invention, 
and an ingenious tract published, demonstrating the protection whidi 
a given number of tubes, distributed throughout the vessel, would 
afford. It does not appear, however, that the practicability of stowing 
away a sufficient quantity of those tubes or air vessels was ever tested, 
or that a vessel of any magnitude was so fitted as to demonstrate Us 
utility. 

That any expedient shall be discovered which will prevent the irmp* 
tion of the water to an extent beyond what may be in the power of 
men and pumps to expel, is a hopeless case. Even in the evoit of 
running on an anchor or other body, which should break any part of 
the ship's bottom or side, or of a single plank starting, the extent of 
the injury would most likely be such as to render it impossible to 
keep the vessel afloat by human power. It occurred to me, that the 
only practicable expedient for preventing the sinking or actual sub- 
mersion of the entire vessel, would be, by confining the effect of the 
injury sustained to that portion or section of the vessel in which 
the injury occurred ; and this is the basis of the plan I am now to 
submit. 

Hitherto, nothing has been attempted which could prevent the 
water, in case of its breaking in, from collision or other causes, from 
passing at once throughout the entire body of the vessel ; and here 
lies the great source of danger, particularly in steam vessels, as tiie 
fires being at the lowest part of the hull, are soonest affected by the 
water; and the chances of escape, by being expeditiously run on 
shore, are thus lost. Indeed, in steam vessels the mere circumstance 
of derangement to any of those pipes, or connexion between the in- 
terior or exterior, for the necessary introduction and expulsion of 
water from the engine and boiler, have often caused the most serious 
results. In one instance, the casual introduction of a piece of sea- 
weed under the valve of the bilge-water-pump of a steam-vessel caused 
it to fill nearly to sinking. But when it is considered that those 
casualties, which too often occasion the sinking of a steamer, are local 
in their origin, and affect but a small portion of the vessel, and that tbfi 
water admitted is often of so small an extent as to be almost within 
the power of the pumps, it will at once suggest the importance and the 
efficiency of the protection, by confining the water to that section of 
the vessel which has sustained the injury. 

The plan of dividing the vessel's huU into sections, each of whidi 
should be completely water-tight, has, we are told, been practised by 
the Chinese in their trade-barges, the several water-tight com- 
partments being under lock and key, and appropriated to separate 
shippers. 

This mode of giving security first occurred to me on building tiie 
Iron stesLtner, the GarryowtTm (now plying on the Shannon at Li- 
merick), and the trade barges wh\c^ t\ie DxiVJ^Tk. C»oisi'^«.Tcf % ^usAsbsn 
tow on that river. Where the huU wa& ol ycoh, %a Vn ^(^ OaTT>)Ql«c^^ 
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the introduction of iron plate bulkheads was easy and effective ; and, 
independently of the great strength afforded by this internal and sec- 
tional bridging, (as it may be caUed.) these sections were as suscep- 
^le of being made water-tight as the vessel itself. 

Experience has proved that it is impossible to make a timber par- 
tition or bulkhead water-tight, or at least that it should continue so. 
The heat of the vessel is siuflicient to cause such a shrinking in a par- 
tition of timber planking, as to render it wholly useless in preventing 
water from passing. Iron plate partitions, however, possess all the 
requisites for this effectual division of the vessel into so many water- 
tight compartments. Their introduction into timber-built ships ap- 
peared, then, an important desideratum. Many objections, however, 
were started. Men do not like to be put out of their way ; and, in- 
deed, a plan which should prevent ships foundering at sea was, at least, 
not likely to find much favour in the eyes of shipbuilders. 

The only parts, where water could pass from any one section, when 
filled, to another section not so filled, would be, not through the iron 
partitions, but at the sides and bottom of the vessel, where they came 
in connexion with the frame and planking of the vessel. The pre- 
venting the water from passing in this direction is effected by very 
simple means, viz., by making this part of the vessel solid, that is, 
without those rooms or spaces which intervene between the frames of 
the vessel. This solid framing should extend to 18 inches before and 
after each partition. The mode of effecting this is familiar to all ship- 
bailders. The introduction of hairfelt between this solid framing and 
the planking on the outside, and the ceiling on the inside, completes 
the operation ; the plate iron forming the partition having proper dia- 
gonal stays to give it strength, and being connected at the sides and 
bottoms with angle iron, accurately fitted to the shape of the vessel, 
particularly in passing over the kelsons. 

The practicability of making these water-tight iron bulkheads being 
establidied, the next consideration was, the number that would be re- 
quired, and their most eligible] position. A prima facie view of the 
case would suggest the greatest possible number of divisions ; cer- 
tainly, the more numerous the partitions are, the more complete 
would be the protection afforded, and the more the risk of foundering 
diminidied. The only considerations which restrict their number are, 
Ist, the inconvenience they create by preventing free access from one 
part of the vessel to the other under deck, the access to each being 
then, necessarily, from deck. 2ndly, the weight of these iron bulk- 
heads, and the additional timber required to make the vessel solid at 
the place of junction. 3rd, the expense. 

In considering the number and situation of these bulkheads, I will 
examine the advantages and disadvantages of each. 

[Mr. Williams then describes in detail the relative value of one, 
two, three, or four bulkheads or partitions, and fining co\n!^\A^2sA& 
eondnsion :J — 

We come next to the division of the vessel into ^'^e «ieic^QiiA> V) 
meang af/aar bulkheads. This arrangement 1 conttdec wVio^i xfltfa-- 
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oeptionable. Besides, this dlTision fell so well in with the busiiiess of 
the several parts of the yessel as to g^ve it at once precedenoe. The 
centre section would then be occupied by the engine, boiler, and ooal- 
bunkers ; thus detaching them entirely Arom all other parts of the 
Tessel. The sections, Nos. 2 and 4, would be the fore and after 
holds, or, in case of passengers' yessels, the fore and after cabins ; 
and the two remaining sections, at the bow and stem, need not be ss 
high as the main-deck, as the water never could rise within sevenl 
feet of the same. 

Here, then, we provide an effectual remedy against the casualties 
attending on a vessel coming into collision wil£ another. It may 
safely be said, that unless the water break into the vessel in all its sec- 
tions at the same time (and which may be considered impossible), 
there can be no danger of submersion : and experience has proved, 
that a very small addition of buoyancy would prevent a vessel from 
sinking after it had been so immersed that the deck was on a level 
with the surface of the sea. Now, this improvement in the construc- 
tion of steamers is not brought forward as an ingenious theory, or a 
matter of unascertained efficiency ; I merely submit, for general in- 
formation, what in practice is adopted by the Dublin Company at 
this moment in all their lately constructed steam vessels, to give 
security to the public, and protect their own property from casualty 
or loss. 

The model (ftimished with partitions on the plan recommended) b 
illustrative of what may be seen in several of their vessels now at work : 
the Garryowen, the CHty of Limerick, the Athlone, and the Bo^al 
William ; and also in five other vessels recently built by the Company, 
the Royal Adelaide, the Q^een Victoria, the Duchess of Kent, the 
Prince, and the Princess, To these he has since added the Hindosttm, 
the Beniinck, the Iron Duke, and the Lady Burgoyne. 

For testing the efficiency of these bulkheads, and that I might 
assure the members of the British Association, when in Liverpool, U 
their having stood the necessary proof, and being practically as 
efficient as they were satisfactory in theory, I caused the plan to be 
experimentally tested in the new vessel, the Royal Adelaide, for tiie 
inspection of the members of the Association. I first caused this vessd 
to be bored, and the water to flow freely into section 1, at the bow and. 
When so filled that the water remained at the same level outside and 
inside the section, it depressed the vessel six inches at the bow, raising 
the stem about two inches. Having the water pumped out, J tlien had 
the next bow section filled (No. 2). This depressed the bow twdve 
inches, without perceptibly raising the stem end. The vessel was 
then in the situation of one in which collision had taken place. For 
accuracy sake, I here state that the bow and stem sections are eadi 16 
feet long ; the two next, 35 feet long each ; and the centre, or engine 
section, 58 feet — making in the whole, 160 feet. 
The fact of buoyancy, then, not admitt^n:^ o^ «^ doubt, the whole 
question of efficiency turns on the pTac^calbVyit^ ol T(^\xii% ^^Dssib 
bulkheads frater-tight ; this, then, liaa Vieeii tettodim v^ w^UsXafi ^ 
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manner that I do not hesitate to affirm that had the Apollo, the yesMl 
nm into and smik by the Monarch on the Thames ; or the Bristol 
packet, the Albion, nm on the rocks in Jack's Soond, near Milford, 
and manj other steam yessek, been appointed with those water-tight 
iron partitions, no risk of life would have occurred, and the yessels 
would have remained afloat. 

With respect to the additional weight and expense of these iron 
bulkheads, I would obsenre that, compared with tiieir importance and 
the security they afford, they are comparatively insignificant. The 
bulkheads on IxMurd the Royal William and the Athlone cost jf 290 
each vessel, and the additional timber required in the solid framing 
must be trifling. 

Considering, then, how deeply the public are interested in the pro- 
gress and improvement of steam navigation, and the rapid strides it is 
making in all parts of the world, and the multiplicarion of the risks of 
collision consequent on that increase, it cannot be doubted that it is a 
legitimate object for the interference of parliament. Can any rational 
or humane mind contemplate the consequences of a collision between 
two vessek, and the loss of life that may ensue, and not admit that they 
who build a vessel hereafter, and neglect such precautions, undertake a 
responsibility of the most awful nature ? Had I the power I would 
enforce this protection by law. All vessels, especially such as shall 
hereafter be built expressly for the conveyance of passengers, should 
have a license, granted on inspection and before registration, certifying 
the insertion of those or other equivalent preventatives against sinldng. 

[It is scarcely necessary to add, that had the precaution been taken 
of having this recommendation of Mr. Williams adopted, the following 
steam vessels would have been preserved, viz : — ^The Irit, the 
Columhia, the Solway, and the Memwm,'\ — Mechanic^ Magazine, 
No. 1066. 



TEMPORARY DIYINO-BBLL. 

Captain Dickinson has received the Gold Isis Medal from the 
Society of Arts, for the following invention employed in the wreck of 
H. M. S. Thetis. 

The ship, after striking, drifted into a cove about 100 fathoms inwards 
from the sea, and 90 fathoms broad, and surrounded by rugged and 
almost perpendicular cliffs, varying from 80 to 1 94 feet in height, where 
the sank vnth all her treasure. 

Captain Dickinson, who had at that time the command of H. M. S. 
Ughining, submitted to Admiral Baker, then commander-in chief of 
the South American Station, his plan for the recovery of the treasure ; 
but not being able to procure a diving-bell at Rio de Janeiro, nor the 
means of casting one, it occurred to him that it was possible to make 
BudK a machine of iron water-tanks, strengthened with bars of iron, 
&c ; and he obtained the Admiral's order to be famished with two 
two-ton tanks from the Warspite (flag-ship). He uextYsAiivLL va- 
pump coBstracted under bia own directions by an ISnf^VY^ TnsOQ»sA!^> 
Sat bang uaabJe to And a workman at Bio who ^oxkid \mdi«i\a!ft!^ \xi 
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make an air-tight hose, he recollected that there was Tmsoott's pump 
on board the Liffhtning, and he succeeded in rendering the hoaw 
belonging to it fit for the purpose of the air-pnmp by beating tiiem htrd 
with a broad-fiftced hammer, to render the texture ss close as possible, 
then giving them a good coat of Stockholm tar, afterwards binding them 
with new canvas saturated with the same material, and, finally, 
winding them round tightly with new and well-twisted yams. These 
were used throughout the whole of the operations, which lasted upwards 
of a year, and answered extremely well, only requiring occasional re- 
pair. A more powerftd air-pump was also constructed by Captain 
Dickinson, by making a trifling alteration in the force-pump of 
Fisher's watering apparatus, which he obtained from on board the 
Warspite, by application to the Admiral. 

The first diving-bell used in the operations was constructed in the 
following manner : — One side of a two-ton tank (4 feet square) was 
taken out, another was divided into halves, from one of which hahee 
the side was also taken out, and it was then securely joined to the 
bottom of the former by rivetting and caulking ; thus forming a cubical 
vessel, 6 feet in height, by 4 feet in breadth each way, and open at tiie 
bottom. Round the upper square of the head, bars of iron, two inches 
broad and a quarter of an inch thick, were riveted, and others were 
placed down each side of the comers, from the head to the lower edge, 
which was also strengthened in the same way as the head. In the in- 
side, at the upper corners, were diagonal bars to afford additional sop- 
port against the pressure of water when the bell was suspended. 
Slings, made of the Lightning's top-chain, with shackles, were 
attached at each comer of the head, and the other extremities were 
united at the point of suspension by a chain-cable shackle. Fot the 
purpose of weighting the bell, three loops of bar-iron were placed on 
each side of the lower half, through which a sufficient quantity of 
chain-cable was rove, with the addition of four large pigs of ballast, one 
fixed in each comer, in the insiJe, to sink it. At 18 inches from the 
lower edge in the inside, were two bars of iron, to answer the double 
purpose of strengthening the bell, and supporting two seats for the men 
to sit on ; and across the centre of the bottom, at the extreme lower 
edge, was a flat bar of iron to rest the feet on, which was removeable at 
pleasure, to be put out of the way when the bell was at the bottom, so 
as not to obstmct their work. On the upper part, in the inside, were 
numerous hooks, for the purpose of suspending the various implements 
for boring rocks, digging, &c. It was lighted by six patent illumi- 
nators, two on the top, and one on each side. When weighted, it 
weighed about four tons, but it was afterwards made considerably 
lighter. 

This bell was worked from a davit or crane fixed in the stem of a 
launch, which was a service of great labour and danger, the violent 
surging of the boat with the top weight of the bell on the davit 
frequently endangering its being swamped ; and in order to remedy 
this danger. Captain Dickinson greatly improved the bells subsequently 
constructed, by loading them with pigs of ballast only, placed within 
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m inm firaune^ and merely wedged in, so that, in the event of tiie wind 
nddenly changing, they could be easily removed, and the bell be rendered 
80 light that it could be shifted in a few minutes, by a small tackle 
from the davit to the centre of the launch, the top weight being thus 
relieved, and the ballast available for the boat. 

While the bell was worked in this manner, the advantage of wrought- 
iron material was made manifest, the bell frequently oscillating to the 
extent of 10 or 12 feet ; and it is more than probable, that, under the 
same circumstances, a cast-iron bell would have been split, and the 
lives of the men lost. 

In consequence of the labour and danger of towing the launch, at 
the close of each day's work, nearly a mile along the coast, and 
through a narrow strait, subject to violent currents into the stiU water 
of a bay, on the beach of which the crew of the Lightning were en- 
camped. Captain Dickinson devised the construction of a derrick, of 
158 feet in length, made up of twenty-two separate pieces of spars re- 
covered from the wreck of the Thetis, The derrick was stepped in an 
excavation in the rock within the cove, a few feet above the water's 
edge, and supported at its head by a cable made fast to the rocks above, 
it the height of 150 feet, with various other stays, whereby the outer 
end of the derrick was raised to the height of about 40 feet above 
the sea. The summit of the cliff was levelled, and holes were worked 
m the granite wherein capstans and crabs were fixed ; the crabs having 
been formed out of the stumps of the topmasts saved from the wreck. 
A stage was suspended from the derrick, from which a diving-bell| 
larger than the others, but of a similar construction, was successfully 
worked. By all the contrivances, in which Captain Dickinson dis- 
played consummate professional skill and ingenuity, turning all his dis- 
posable materials to account, and meeting each difficulty as it arose, no 
leas than -^hs of the treasure, and a large quantity of government 
stores, were recovered. — Transactions of the Society of Arts , Vol. liv. 

CAST-IRON LIGHT-HOUSE FOR THE WEST INDIES. 

We quote from the Illustrated London News the annexed details 
of a Light-house of novel material and construction, by Messrs. Cot- 
ten and Uallen, the engineers and iron founders. 

The tower is constructed of cast-iron concentric plates, and it is in- 
tended, when permanently fixed, for a light-house on the sea shore of 
the island of Bermuda, in the West Indies. 

The extreme height of the whole, from the base to the ball on the 
top of the lantern, will be, when completed, about 120 feet. The outside 
diameter of the base is 24 feet, tapering upwards to 10 feet, and then 
springing out to a diameter of 20 feet ; so as to form the platform, 
round the edge of which is fastened a palisade railing. On this plat- 
form will be placed the lamp-room, a polygon of 16 sides and about 
15 feet diameter. 

The tower is divided into seven floors, exclusive of the platform or 
gallery. The communication betwcci the base and the first floor, 
about 20 feet from the ground, is by a spiral staircase, winding round 
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the column in tlie centre. The space between the staircase and 
outer plates forming the tower, will be a solid mass of brickwori£ and 
concrete. 

At this floor, the interior brick casing is reduced to a thickness of 
18 inches, and is carried up in a perpendicular line, leaving a drcnlar 
room of 18 feet in diameter. The spiral staircase is then carried 
round the interior circumference of this floor to the second floor, 
which has likewise a casing of brick. The spiral staircases then pass 
from floor to floor in the same manner, until they reach the interior of 
the lamp- room. 

The whole structure is lighted by 36 port-holes, each fitted with a 
pane of strong plate glass in the centre, and attached to the shell of 
the tower by hinges. 

The tower is formed of 135 plates ; the base plates have a surfiMe 
of about 56 square feet ; the plates decrease in proportion to the cone ; 
each plate has a flanch or edge projecting inwards : the screws and 
nuts hold the plates together, and the hollow space between the 
flanches is filled with iron cement, and forms aperfe^y air and water- 
tight joint. 

The three upper floors following those cased with bridE have an 
interior casing of wroaght-iron, with an air space between the plates 
forming the tower, and the casing with mouldings and pilasters of oak. 

In considering the many usefid purposes to which iron is now ap- 
plied, there is not one that can be more beneficial than its applioi- 
tion to the construction of light-houses. How many of the colonies 
of Great Britain are surrounded by dangerous reefs and rocks, causing 
the destruction of numerous vessels yearly ! X^ow these dangerous 
situations might be made comparatively safe by a light-house ; and it 
is not generally known that a commodious and permanent structure 
of this kind can be made in England, and easily transported, at a 
comparatively trifling cost ; whilst it will require little more founda- 
tion than levelling the spot on which it may be placed by a small 
number of men, and thus be constructed and set up within a few 
months. 



SEVERN IMPROVEMENT. 

The Lincoln Lock and Weir being the first of the series connected 
with this important work, have been brought into full operation. The 
lock is 100 ft. long by 20 ft. wide, with a lift of 7 ft. at low water. 
The walls and invert are faced with blue Staffordshire bricks of excel- 
lent quality, and are built upon a foundation of red sandstone rock. 
The water is let in and discharged through a culvert 7 ft. high by 4 ft. 
6 in. wide, built in one of the walls, and running parallel with the 
lock chamber, with which it communicates by seven arched openings : 
by this arrangement the lock is filled with such rapidity that vessels 
have been passed through it in 2i minutes. 

The weir, which is 300 ft. in length, is constructed of two rows of 
gbeetpilingf the waling of which forms tbe xnpi^ «cA\a^«t %\U&> the 
intermediate space being filled with blocks ol i^«a3Qd&Vsfife\ ^>3a^ 
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quantity of this material is also placed below the lower sill to protect 
the piles from the action of the water. Both the lock and the weir 
are placed in artificial cuttings, which arrangement required the waters 
of the Severn to be diverted from their original course. From a va- 
riety of causes this was a work of no small labour and difficulty, but 
it was successfully performed, and the water was turned into its new 
diannel over the weir on the 30th of December last. 

Four other locks, one being 150 ft. long by 30 ft. wide, together with 
their accompanying weirs, which range from 300 to 400 ft. in length, 
are in course of construction between Stourport and Deglis, near 
Worcester. The works below Worcester consist of a series of em- 
bankments, and the deepening of the navigable channel by dredging. 
— Civil Engineer and Architect's Journal f Part 78. 



GREAT FOUNTAIN AT CHATSWORTH. 

This stupendous work, designed by Mr. Paxton, for the Duke of 
Devonshire, has been described to the Mechanical Section of the 
British Association. The fountain is sup])lied with water from a 
reservoir which covers 8 acres of land, and which receives the waters 
from the moors. One hundred thousand yards of earth have been 
cut away for this reservoir, and 2621 feet of piping, having 298 
joints, have been constructed for conveying the water. The fall of the 
pipe is 38 1 feet, and the height to be attained by the water from the 
fountain is 280 feet, or about 60 feet beyond the highest point of 
York Minster. The description of this fountain was given as appli- 
cable to the study of hydrostatics, showing the friction of water upon 
pipes, the impediment to its free course by friction against the air. 
One gentleman observed, with reference to the force of water thus 
emitted, that the sensation produced by putting a finger in the pipe 
was just like that which would be experienced by putting a finger 
into the flame of a candle. — Civil Engineer and Architect's Journal ^ 
Part 86. 



DEPTHS OF ARTESIAN WELLS. 

The perforations by which the Chinese obtain salt water are 1800 
feet deep ; but as the water does not of itself appear, they are scarcely 
Artesian. The seventh bed of water at St. Nicholas d'Aliermont is 
1025 feet below the surface. As coals, not water, were the object of 
search, the works were abandoned, but the Artesian Well remained. A 
hole recently bored at Geneva did not reach water at 682 feet. At 
Suresne, near Paris, a hole 663 feet deep has been pierced ; but no water 
flows. The fountain at Chiswick, belonging to the Duke of Northum- 
berland, is 582 feet deep. The deepest fountain in the Pas-de-Calais 
is 461 feet. There is a well at Tours, 259 feet deep ; and one at the 
silk manufactory of the Champoiseau, 273 feet. An Artesian foun- 
tain in the monastery of St. Andre, half a league from Aire, ascendsi^ 
11 feet above the level, and produced two tons oi vvatex -^^t m\£k»Xi&. 
The Artesian well at Bajes, near Perpignan, gi\es 44ft ^<aSLQ\i<& ^«t 
alnate, Tbefoantainat Toxas gives 246; the 'weU ^t. 'NV.«cXjau,*vo^ 

£ 
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Surrey, gives 198 ; that at Rivesaltes 176, and that at Lillers, 154 
gallons. At Gouchem, near Bethune, the waters from four borings 
tuiii the millstones and churns, and serve for other purposes. At 
Saint-Pol, a mill is turned by similar means. At Pontes, near 
Aire, the water from ten borings turns some large millstones, and 
also works the bellows and hammers of a forge. All the machinery 
of the silk manufactory of M. Champoiseau at Tours, is kept in 
motion by water from a similar well. At Tooting, near London, 
the water from an Artesian fountain belonging to a druggist works a 
pump, by which water is forced three stones high in his house. — 
Polytechnic Magazine, 

ARTESIAN WELL AT SOUTHAMPTON. 

In 1837, the important subject of the supply of water was brought 
more particularly under the attention of the inhabitants of this town, 
and at the desire of some of the more spirited and scientific residents 
an experimental boring was made upon the common, at a distance of 
about two miles from the town, and at an elevated spot north of its 
site. This experiment indubitably proved that an unfailing supply 
of water could be procured in such unlimited quantity as, it was 
hoped, to be supplied to the inhabitants at a reasonable cost. Incon- 
sequence, measures were immediately taken to sink a shaft. The 
works have now been in progress some years, and, as will be seen, the 
Artesian Well of Southampton is, though uncompleted, a work of the 
greatest magnitude, vieing with, if it does not surpass, the great weU 
of Grenelle, by which Paris has lately been supplied. The depth of 
the Southampton well is 1300 feet. The shaft descends through 78 
feet of alluvium, 300 feet of clay similar to the London clay (which 
is a general substratum in the Southampton basis), and through 
another 100 feet of plastic clay, before it reaches the chalk, through 
which it descends 100 feet still further. Thus from the surface a well 
has absolutely been built downwards nearly 570 feet, and under such 
difficulties, from irregularities in the strata, that four iron cylinders 
have been placed in points where no attempt at masonry could have 
proved successful. Not the least singular part of this work is the 
manner in which this underground well has been built from the sum- 
mit level downwards ** into the very bowels of the land." , This is a 
matter, however, which it would be tedious to describe ; suffice it, there- 
fore, to say, that after reaching nearly 600 feet, the operations of the 
masons were suspended, and the boring-rods were brought into ope- 
ration, and employed until, through their instrumentality, the con- 
tractors have reached a depth of 1300 feet. As might be expected, 
the supply of water is already abundant. It now rises to witiiin 40 
feet of the surface, and by the aid of powerful steam-engines, no less 
than 55,000 gallons a day are literally poured into the town of South- 
ampton. — Correspondent of the Times, 



NEW LIFE BOAT. 

A NEW and ingenious Life-Boat has been built at Boulogne. It 
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can be pat together and taken to pieces in an incredible short space of 
time, and if it strike the side of a vessel, a rock, or a pile, 
will bound off like a foot-ball, without any injury to itself; if 
designedly upset keel up, it will right itself, without any danger to 
the boatmen or passengers, who cannot be shaken out ; and after 
acting as a pontoon, it can be converted into a comfortable tent for 
men or horses. The boat is made of cloth, waterproof, and imperish- 
able, is of the whale-boat build, and ketch-rigged. The ribs or 
timbers, which run from gunwale to gunwale in a piece, are of white 
oak, and perfectly elastic, like bows. The ribs are served or corded in 
a manner sometimes used with coach springs, on the inside of which 
are thin laths of whalebone. This frame-work is covered, in place of 
a plank, with a peculiarly strong cloth or canvas, impenetrable to 
water. The deck is also of cloth, tightly laced to the gunwales, and 
laced through the centre, fore and aft, from the stem to stem-post ; but 
the water is effectually excluded by laps or doublings. The oarsmen 
sit in thwarts, which are of cloth, through scuttles in the deck, from 
which coats are erected the same as the coats of a mast or pump ; these 
are neatly fitted by plaits to their bodies, and buckle below the breast. 
A boat of 32 feet in length can save between 40 and 50 persons. 
When the boat is taken to pieces the keel can form the upper ledge of 
the roof of a tent, the walls being made of the cloth mentioned above. 
The inventor, Captain Cotter, has laid his invention before the French 
Board of Admiralty, where its merits are at present under examination, 
with a view to being reported on within a short perio^d. 

JEFFBRT's emergency BOAT. 

Ma. Jeffert, the inventor of the marine glue, has shown, at the 
Woolwich Dockward, the facility with which that substance might be 
used in cases of shipwreck or dangers at sea ; and in the construction 
of conveyances for men and ammunition, or other stores, across rivers 
when engaged in warfare. The experiments took place in the 
presence of Colonels Paterson, Jjacy, and Turner, Brigade Major 
Cappage, Captain Bullock, &c. &c. Mr. Jeffery and his assistants 
commenced operations by unfolding several pieces of wood about an 
inch tiiick, joined together with hinges, and appearing like a folding 
fire-screen. Several smaller pieces were then attached with hooks 
and eyes, and the composition applied to the joints, and in 20 minutes 
a boat 12 feet long, 4 feet broad, and 20 inches deep, was constructed 
and launched, having an air-tight space in the stem of 2)^ cubic feet, 
and a similar air-tight space of 15 cubic feet in the fore part for 
rendering it buoyant. Immediately on its being launched. Lieutenant 
NichoUs, commanding the l>u;ar/* steam vessel, Mr. Jeffery, and two 
workmen, went on board, and were rowed to the Hebe receiving 
vessel, stationed in the middle of the river, and returned on shore, 
the whole time from unpacking the pieces of wood to the end of the 
experiment only occupying about 35 minutes, and the vessel was token 
on shore by two men without having leaked one drop of water. On 
being weighed at the machine it was found to be 2 cwt« 7 lb^« '^x. 
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Darling, from Devonporti who was sent from that dockyard to 
raceive instructions in the application of the marine glue, superintended 
the construction of the boat ; and although it was the first time the 
experiment was tried, it answered satisfisM^rily, and afforded evidence 
of the simplicity of the application of the substance, and the uses to 
which it might be made an important auxiliary in cases of emergency. — 
Mechanics* Magazine t No. 1065. 



COBBOLD's tubular life PRBSEBVEIl. 

This simple and inexpensive apparatus is constructed of separate 
or detached air-cells or tubes, so arranged and adapted to the body 
as to render it incapable of unking, and affording the greatest possibte 
security to the swimmer. It may be instantaneously applied, giving 
perfect freedom to the limbs, and protecting the body from concussion 
against drift wreck, ice, or any other hard substance. It is greatly 
lighter and more durable than cork, and cannot, like that substance, 
become saturated with water, nor is it liable to be punctured or 
destroyed by friction, as is the case with all inflated and soft fabrics, 
being perfectly durable, and indestructible either by time or climate. 
It may be said, with perfect propriety, that no person who values his 
life should go to sea without this complete safeguard and protection. 

This invaluable preservative has for some time been daily exhibited 
by the diver at the Polytechnic Institution with the greatest success. 

The Tubular Life Preserver has also been satisfactorily tested by 
naval officers of the first distinction and experience at various sea- 
ports ; among others, by Captain Bullock, R.N., at the port of 
Ramsgate, where four of his crew, in presence of numerous spectators, 
plunged overboard heavily clad, and were fuUy supported on the 
water by the aid of this simple apparatus, without the necessity of 
making the slightest exertion : the experiment elicited the marked 
approbation of the gallant officer. — Polytechnic Review^ No. 5. 



THE PATENT KAMPTULICON LIFE-BOAT. 

Lieut. Walter, as well known for his mechanical ingenuity as for 
his skill in railway administration, has constructed this Life-Boat for 
the Patent Elastic Pavement Company, on the model of Mr. Great- 
head's celebrated boat, built in 1795. It is formed of planks of an 
extraordinary combination of ground cork and India-rubber, whidi 
possesses the following qualities. 

1st. From the specific gravity of the planking being so much 

lighter than wood generally used in boat-building, the greatest possible 

buoyancy will be secured. 2d. From the elasticity and toughness of 

the stem and stem-posts, as well as planking, it will resist the 

severest blows. 3d. From its extreme natural buoyancy it will be 

capable of removing from a wreck a greater number of people than 

any other kind of boat ; the ten air-boxes alone have a buoyancy 

egmraJent to upwards of 7,800 lbs. 4th. ¥rom \U lightness, and 

Ae/ng- easily mounted on a carriage, it can be mo^eA.m\iJa.iws^\:^ ^«o% 

tAe sAore, either to windward or opposite a vrTec\L-, vsA^aa tdsm^a. 
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sails, and rudder, to use on special occasions, as well as tweWe oars, 
and two steering oars. The following are the dimensions of the boat : 
the length, from end to end, is 34 feet ; the breadth, 11^ feet ontside 
the cork fender ; the depth, 4 feet from the top of the gunwale to the 
npper part af the planking in midships ; from the top of the gnnwale 
to the flooring, 2 feet 1 inch ; from the top of the stems (both ends 
being alike) to the horizontal line of the planking, 6 feet ; from the 
ceiling to the top of the air-boxes, 15 inches ; depth of keel, 2^ 
inches. The form of the boat narrows gradually towards the ends, 
forming a great convexity downwards. The stems are segments of 
circles, with considerable rakes. Air-tight boxes are secured under 
the thwarts in midships, for provisions and necessaries for persons in 
distress. The mode of building with this elastic planking is on frame- 
work. The planks being rolled out to the length and breadth 
required, were passed diagonally from the gunwale on one side to the 
gnnwale on the other, so that there are no butt ends, the edges of the 
planks being glued together by a solution of India-rubber. The first 
and second courses of planks are half an inch each in thickness ; on 
tiie ontside of the second course of diagonal planking, is applied a 
coat of India-rubber solution, and a coat of canvas, saturated with 
the same preparation of India-rubber, resembling mummy-cloth, over 
whidi is placed the third longitudinal planking, of the thickness of 
three quarters of an inch, making in the whole thickness about one 
inch and seven-eighths. Before being copper-fiistened throughout, 
the temporary supports were replaced by alternate ribs of oak and 
prepared India-rubber, so that should one of the oak timbers or ribs 
be broken by a violent blow, the India-rubber rib would support the 
fractured side, whilst it defies a similar casualty. And, lastly, life- 
lines, about ten inches in height from the gunwale, extend along the 
whole length of the midships, about twenty feet. On Nov. 7, 1844, 
the boat was launched, and, with upwards of twenty-five persons on 
board, was found to draw only fifteen inches of water, and fully 
answered every expectation entertained of her. 

AN IRON LIFE-BOAT. 

Tbis Boat has been built at Havre, by subscription, and was sub- 
mitted to trial in the presence of a committee appointed for the 
purpose, who declared it to be perfect; consequently, it is now 
placed at the port for service, in case of need. It is built of cast-iron 
sheets, la 26 feet 3 inches in length, and 5 feet 3 inches in breadth. 
The reservoir of air is divided into three compartments, perfectly 
<EBtinct from each other, so that any accident happening to one of 
tiiem would not destroy its buoyancy. Self-acting valves let in or out 
such quantities of air as may be required to preserve its equilibrium, 
accordUng to the weight with which it may be charged, and, by means 
of a water-proof cloth, so arranged as not to confm^ \X\& xsiQ^<csi^& ^1 
the Towen, exdndes the possibility of its being sw^m^^ \)>^ i^Y^\Sk% 
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SAFETY BUOYS. 

John Wood, Parkiield, Chester, merchant, has patented the fol- 
lowing Improvements in Machinery for giving additional Buoyancy 
to Sea-going Vessels, &c. Their novelty is confined to the mode of 
applying elastic substances inflated with air for the purpose of giving 
buoyancy to ships in cases of springing a leak, or when it is required 
to raise part of the vessel out of water for the purposes of repair. 
The patentee proposes to make the buoys of India-rubber, either 
spherical or cylindrical, each one to be from fourteen to tv^enty feet 
in diameter. The India-rubber is to be covered with a strong canvas 
case, and to be further protected by a net-work of strong cordage. 
These buoys, when not in use, are to be rolled up and kept on deck 
in a state of readiness, and each one has tackle fitted to it to enable it 
to be drawn under the ship. An elastic tube is attached to the India- 
rubber, through which it may be inflated by the sailors on deck, 
either by means of a pair of bellows, or an air-pump. The specifica- 
tion describes various methods by which the buoys may be applied 
according to circumstances ; among which are included the application 
of similar buoys internally as well as externally, so that they may be 
always ready to be inflated in case of accident. It is further proposed 
to apply the same principle to the lifting of weights on land, by means 
of an instrument like a pair of bellows, into which air is to be forced, 
and the weight lifted 'by its compression. The patentee also intends 
to apply the buoyancy of air in the construction of iron bridges ; the 
whole structure being floated by air-chambers at the bottom of the 
piers, and moved to the bed of the river to keep it from being carried 
away. From the tops of these floating piers the chains may be sns^ 
pended whereon to rest the roadway of the bridge. 



THB TOPOSCOPB, 

A CURIOUS instrument, the invention of M. Schwilgu^, (the me- 
chanist of the far-famed clock of Strasburg cathedral), is about to be 
established on the platform of the same edifice ; its object being to 
determine, during the night, the true position of lighted objects in the 
distance, false impressions on the subject being often of disastrous 
effect ; as, for example, in the case of conflagration. The apparatus 
in question, to which the inventor has given the name of Toposcope, 
is composed, according to the description, of two graduated circles, 
with subdivisions marked by an infinity of numbers. These circles, 
by their rotatory movement in inverse directions, furnish a multitude 
of numerical combinations. A telescope, moving with the upper 
circle, is fitted to the apparatus ; and, on directing this to the place of 
the disaster, the instrument itself furnishes, in measured numbers, 
its distance from Strasburg cathedral. 



SIGNALS AND TELEGRAPHS. 

On March 15, Mr. Cowper read to the Royal Institution a paper 
exhibiting the method of holding intercourse at a distance by means 
of coi2Fentional symbolsi whether on land or at sea. The lecturer 
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distingmshed TelegrapJia (consisting of machinery more or less com- 
plicated) firom Signals t which are simple constructions, as beacons, 
flags, &c. Having noticed the allusions to beacons by the sacred 
writers, many centuries before the Christian era, Mr. Cooper pro- 
ceeded to describe the present improved state of the methods of 
distant communication. Signals: These comprise, Ist, the method, 
now brought to great perfection, of signalling letters, words, or entire 
sentences, &c., by means of a series of flags of different patterns, as 
used by tiie Rojral Navy, or by merchant vessels ; 2d, Homographs, or 
manual telegraphs, consisting of discs of basket-work, held in different 
positions, or, as is practised on railroads, the human arm extended 
in various attitudes ; 3d, a plan, invented by Mr. Cowper's son, to 
give notice to the driver of a locomotive engine of his approach to a 
station, or an accident, in foggy weather : this consists of a small case 
of gunpowder, in which is inserted a kind of lucifer- match ; this is 
&stened to the rail at the spot where the alarm is to be given, and as 
the wheel of the engine goes over it, it explodes, and the driver 
instantly shuts off" the steam. The lecturer noticed that the explosion, 
though not loud when compared with the noise of the train, attracted 
attention by the difference of the sound. Mechanical Telegraphs : 
Mr. Cowper gave a history of these curious arrangements, beginning 
with the telegraph invented by Hook in the seventeenth century, and 
then proceeded to exhibit models, of the construction of Mr. R. L. 
Edgeworth, of the shuttle telegraph, used by the government for 
many years, till superseded by the invention of Sir H. Popham, the 
present Semaphore. This instrument was compared with the T 
telegraph, long used by the French. Electrical Telegraphs : Mr. 
Cowper concluded by exhibiting working models of the forms of these 
instruments, now used on the diffierent railroads, and a magnetic 
electric Jbachine, superseding the necessity of a galvanic battery ; and 
lastly, a machine by Professor Wheatstone, for making the telegraph 
print on paper the message which it delivers. 

THE TELEPHONE. 

Captain John Taylor has invented this powerful instrument for 
conveying signals during foggy weather, by sounds produced by means 
of compressed air forced through trumpets, audible at six miles 
distance. The four notes are played by opening the valves of the 
recipient, and the intensity of sound is proportioned to the compression 
of the internal air. The small-sized telephone instrument, which is 
portable, was tried on the river, and the signal notes were distinctly 
heard four miles off. — The instrument is engraved in a late number of 
the Illustrated London News. 



NEW sounding apparatus. 

Mr. Laignel has submitted to the Academy of Sciences, at Paris, 
a notice of a new Apparatus for Soundings at Sea during the passage 
of a vessel through the water. At present it frequently happens, when 
a vessel is going at a quick rate, that the lead ceases to desceiid, «s\ii 
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even Fetani8''towards the surface. By the new apparatus, the line is 
made to fall by the progress of the vessel, on the same principle, in 
the inverse way, as a kite rises by the apparent action of drawing it 
towards the holder of the string. A disk of wood, to which the lead is 
attached, is made by the action of the apparatus in the resistance that 
it sustains to plunge towards the bottom. 

PERCrSSION AND CONCUSSION SHELLS. 

Some experiments of a highly interesting nature have taken place in 
the port of Brest. A few Percussion Balls were tried, after having been 
laid by several years, in order to ascertain whether, after a prolonged 
exposure to the marine atmosphere, the permanent humidity of the 
shores was not capable of injuring them, inasmuch as it generally 
happens that the fusees of ordinary shells are completely useless for 
service after the expiration of one year. The results were highly 
satisfactory, and left no doubt as to the perfect conservation of the new 
projectiles. M. le Commandant Billette has adapted his system oi 
percussion to hollow balls or shells destined for carronades of 30, 24, 
and 18 ; and thus, all our cannons will henceforth be capable of ex- 
pelling explosive projectiles. With the powerful destructive agents 
now in our power, battles will be of a short duration, and victory will 
be obtained by the ship which shall first succeed in sending on board 
her adversary a small number of these explosive shells. But victory 
or defeat will be greatly decided by the accuracy of the aim, to which 
every attention should be paid. M. Billette has also proposed a new 
mode of firing pieces, more instantaneous than that now in use, and 
capable of afifording the most accurate aim. If the hopes of the in- 
ventor are realized, a great step will have been gained in the science of 
naval gunnery ; in fine, the problem of instantaneous ignition will be 
solved. 

The British Government has since carried on an extensive seriei 
with Concussion Shells at Portsmouth. The Swiftsure, an old hulk 
of 74 guns, has been anchored at 1600 yards as a mark ; the shells of 
Captain Norton have been fired first ; the first day^s experiments were 
very successful, a number of shells struck the vessel, and inflicted con- 
siderable damage ; the next day, the same shells, fired from the same 
guns, were very successful, and since then the results have shown 
every possible variety — some have exploded on striking the water, 
while others have withstood that blow ; some have exploded in the air 
from the shock of firing, while others have not exploded at all ; shewing 
that a combination of circumstances is required for the certainty 6[ 
these shells, even when recently prepared, and that as one or other oi 
these are wanting, the explosion at the mouth of the gun, or their non- 
explosion, occurs. This shows how far even the most successful of the 
inventors are from having attained the perfection which the Concussion 
Shells of the French Government afforded : they answered perfectly, 
till they had been submitted to the test of exposure to the damp air of 
the sea-coast ; it was then found that they were unserviceable, scarcely 
one answering, while those fitted upon the percussion principle bad 
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snstamed no change. The second day's experiments with Captain 
Norton's being so nnfayonrable, after the success of the first, would 
show that even twenty-four hours' exposure exerted a deleterious 
action on them. The reporter details the destructive effect of these 
shells as peculiarly terrific ; but for this they are not intended, nor in- 
deed could they have any advantage over the shell of the service ; they 
are made of the same iron, of exactly the same thickness, and charged 
with the same weight of powder. The plan of loading shells with nails 
and old pieces of iron has been long since abandoned ; the powder 
was mixed with them, and could therefore exert but a very slight force 
on them as projectiles ; but the iron case of the shell, about one inch 
and a quarter thick, being broken into numerous jagged pieces, and 
thrown thirty or forty yards, inflicts most formidable wounds ; the ad- 
vantage to be derived from the concussion is from the burning fusee 
being driven by the blow into the shell, instead of, as now, burning 
into it. This, in the shells of Captain Norton, is effected by a smaU 
bar of fusible metal fastening the fusee : this metal, a compound of 
bismuth, lead, and tin, melts before the heat of the burning fusee, 
which becomes thus unconnected, and therefore drives in when the ball 
strikes ; but, however beautiful the theory, in practice it unfortunately 
fedb, and, when fired at short distances, the fusee is very often extin- 
guished by the blow. Any shell bursting amidst crowded decks 
would cause great destruction, but that a vessel would be so injured by 
the explosion of a single shell as to sink, or to become unmanageable, is 
absurd. 

Mr. Marsh, tiie Government chemist at Woolwich, has also invented 
a concussion shell, like that of Colonel Dansey, varying in some unim- 
portant particulars from that of Captain Norton, to whom, or to 
Sergeant Ormerod, the credit of this suggestion should be given ; but 
the impossibility of their ever being able to resist the sea air, and 
therefore to stand the sea-service, divests the experiments with these 
shells of much interest. The percussion shells recommended by the 
French Government have unluckily found supporters in the Duke of 
Normandy and Mr. Buckingham. Mr. Buckingham, assisted by 
Professor Ryan, performed some experiments at Wimbledon ; his 
shells were by some peculiar principle to explode at given intervals, 
varying from a quarter of an hour to twenty-four hours, the blow from 
the explosion of the powder of the gun igniting some substance, which 
would bum slowly as touch-paper, and it was also stated that different 
points of ignition could be obtained by varying the position of the ball, 
which was surrounded with igniting points of different lengths. 

Professor Ryan could have at once informed this gentleman that all 
8udi complicated powers would be useless to the service. During the 
hurry of an engagement, the sailors would be likely to vary the 
positions of the ball, and even if they could, under no circumstances 
would any other power than that of explosion by percussion be useful. 
The delay of the explosion would merely enable the party attacked to 
throw into the sea every shell as it struck. The sequel of these ex- 
periments was however tragic ; one of the shells fired to ex^lodi^ ^1 ^ 
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quarter of an hour, had remained without any apparent change for 
several hours. Professor Ryan had examined it, and had numbered it 
as having failed ; a man named Taylor, on washing away the mud, 
probably shook the powder on the ignited particles, and the shell im- 
mediately exploded, maiming the poor fellow for life. Mr. Buckingham 
applied to the Police Office for assistance to recover the remaining 
shells, amounting to eight or ten, which had not exploded at the time 
appointed, and which even the horror of such an accident had not 
prevented from being dug up and used for knocking down nine-pins ; 
one, to decide a bet, had been even put upon a fire. Government had 
no connexion, as stated, with this experiment ; and it is a carious 
proof of Professor Ryan's absence of personal fear, to have superin- 
tended such dangerous experiments, as he must have remembered that 
a Russian General, two years back, lost his life from a shell, believed 
to have failed, exploding sixteen hours after firing. 

Mr. Marsh's Concussion Shells have thimbles filled with meal 
powder, fastened with marine glue. He depends upon the heat ci 
firing to melt the glue. This would appear at first view to be im- 
practicable, but some experiments at Woolwich shewed a success 
equal to that of Captain Norton's. The Duke of Normandy has, he 
declares, the power of deciding whether his shell shall fire at the first 
or at the second blow. Now the second blow could never be required 
unless the Duke studied the interests of the enemy, who, using the 
shells fired against them, could avail themselves of the explosion at the 
second blow. This, however, was proved by a shell exploding by a 
weight falling on it. Now, whether the detonating cap was put on at 
the time agreed for firing, or, as was ingeniously suggested on the 
ground, at the blow agreed to fire it, the communicating passage was 
opened, is uncertain. — Abridged from the Polytechnic Review, No. 
5 and 6. 



SHELL AND ROCKET PRACTICE. 

The following very interesting experiments have taken place in tiie 
Woolwich Marshes, before a number of officers of the Royal Artillery. 
The experiments commenced by firing six 32-pounder shells from two 
pieces. of ordnance, placed at 400 yards distance from the bulkhead, 
the object against which they were directed. The first shell entered 
the mound on the east side of the bulkhead, and exploded, tearing up 
the earth with great violence ; and the second entered the mound nearly 
in the same place, and with a similar effect. The third shell went 
through the bulkhead, and entered the mound to a considerable distance 
before it exploded, which it then did, scattering a large quantity of 
earth in all directions. The fourth entered the mound and exploded 
nearly similar to the first and second. The fifth and sixth shells both 
entered the bulkhead, and went into the mound at the rear before they 
exploded nearly in a similar manner as in the experiment with the third 
shell. The inventor of the shells experimented with is a Mr. Bucking- 
ham, and they appear to be the best yet submitted to trial before the 
sel&it committee, as they exploded in every instance at the time 
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ied by the inventor, and after they had reached the distance of 
bject against which they were projected. The greatest fault of 
it all the shells fired on former occasions when experiments were 
d on in the marshes, appeared to be the danger to be apprehended 
their bursting in or at the mouth of the gun from which thej 
propelled, rendering them as liable to destroy the men of the army 
them as the army of an enemy. All the shells hitherto tried in 
larshes at Woolwich have been described by their inventors as 
^ been constructed on the concussion or percussion principle ; 
[r. Buckingham, without stating what his principle is, maintains 
ds invention is not on either of the concussion or percussion 
pies, and asserts that he can move about his shells with the 
st safety, and even let them fall on the ground, without the least 
r of exploding ; and that he can regulate their bursting with the 
st exactness, after a given number of seconds from the time of 
t)eing fired, and that in no instance will they burst in or at the 
I of the gun. On examining one of the cavities formed by the 
don of one of the shells in the mound, we found about a yard of 
r wire, which had evidently been a part of the contents of the 

and it is, therefore, probable that Mr. Buckingham's invention is 
the principle of a galvanic battery. Our neighbours in France, 
matched narrowly all Warner's experiments with his professed 
B power, which was to effect such a revolution in warfare, if the 
nment of this country or any other country had purchased his 
ery, were perfectly satisfied that the experiments carried on by 
Vamer were accomplished by galvanic agency. Mr. Bucking- 
nil, no doubt, have further opportunities afforded him to test the 
of his invention in every possible way it might have to be used 
ual service, and a most practical and highly qualified committee 
>ort upon its real value and capability for the service of the 
ry. Mr. Warner would never consent to the experiments with 
rention being made at Woolwich, and consequently the Govem- 
acted wisely in declining to purchase it. The remaining part of 
^rnoon was occupied in comparing the usual service rockets with 

invented by Lieutenant Boxer, of the Royal Artillery. Six of 
were fired at a range of 500 yards, and six of each at a range of 
yards, and those at the long range were excellent'; Lieutenant 
's being generally uniform in their progress, and proceeding the 

distance with good effect, and the others performed their duty 
cably well. Mr. Hale, an inventor, tried four rockets on his 
lie, fired from an open trough instead of a tube, as was the case 
Lieutenant Boxer's and the service rockets. Mr. Hale's first 
, weighing about 301b., discharged at a range of 900 yards, was 
to a great elevation in the air, and fell nearly, if not wholly, ez- 
l at the mound. The second fell to the westward considerably ; 
ird burst at the trough, and the fragments fell into the canal, at 
100 yards distant, and a little to the rear of the line of its dis- 
. The fourth made several evolutions in the air, and fell con- 
i]y to the westward before it had gone half the Tax^<&, — The Tvim^ 



60 TEAR-BOOK OF FACTS. 

THE GREAT GUN OF THE " PRINCETON" STEAMER. 

The foUowing history of the large gun which, hy its hnrsting, was 
the cause of the dreadful catastrophe on board the United States' steamer 
Princeton t is given in the report of the Naval Court of Inquiry appointed 
to investigate the cause of the accident : — " In the year 1839, Captain 
Stockton, being in England, his attention was attracted to the extra- 
ordinary and important improvements which had recently been intro- 
duced into the manufacture of large masses of wrought iron, as a sub- 
stitute for cast-iron, for objects which required a combination of 
strength and adhesiveness, or toughness. Large shafts for steam- 
engines had been thus fabricated, which experience had demonstrated 
to be superior in those qualities which were desirable, to the same 
articles manufactured of cast-iron. These circumstances appear to 
have led Captain Stockton to consider the question how far the same 
material might be employed in the construction of cannon of lai|;e 
calibre. He appears to have been animated by motives the most pa* 
triotic, stimulated by the laudable desire of being himself instrumental 
in promoting the honour of his country, and of elevating that brandi 
of the service with which he was personally connected. After modi 
deliberation and several consultations, with calculations furnished from 
the same quarter. Captain Stockton determined upon the constmdioa 
of a gun of the proposed dimension, for the purpose of testing the 
opinions of scientific men by the results of experience. A cannon was 
accordingly made at the Mersey works, of Yorkshire iron, which, be- 
ing approved, was shipped to the United States. 'Having been properly 
prepared for the purpose, this gun was carried to Sandy Hook, and 
subjected to what was deemed the proper test. After the first firing, 
preparations were made to mount the gun. In doing this a cradc 
was perceived opposite the chamber, which induced Captain Stockton 
to have the breech strengthened by putting bands around it. These 
bands are represented as being three and a half inches in thickness. 
With this additional strength given to the defective part of the gon, 
the experiments were renewed, and the result was a decided conviction 
upon the minds of all connected with them, that, in general, the an- 
ticipations of Captain Stockton were perfectly realized ; and, secondly, 
that if a gun of this construction should yield to the force of the trid, 
it would be by a simple opening, and not, as in cast-iron, a violent 
disruption and scattering of the fragments. The success of these ex- 
periments was such as to decide Captain Stockton forthwith to direct 
the construction of another gun of a similar character, to be made of 
American iron, which is usually regarded as superior in strength and 
tenacity to the English iron. This second gun (the same which ex- 
ploded on board the Princeton) was constructed with a chamber 
similar to that of the first gun, with an additional thickness of 12 
inches at the breech — a difference, even if the metal were only of 
equal goodness, far more than sufficient to compensate for the bands 
by which the first had been fortified. Application was made to Colond 
Bomford, of the Ordnance Department of the Army, who, it is well 
known, has been professionally occupied in experimenting upon guns 
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of a large calibre, and his opinion requested as to the proper proof to 
which such a gun ought to be subjected. The new gun constructed 
by order of Captain Stockton exceeded in dimensions and weight, 
consequently should also have surpassed in strength, that contem- 
plated by Colonel Bomford, they being of the same calibre, and the 
proof to which this cannon was subjected was much more severe than 
what was proposed as sufficient by that experienced officer/' 

Harding's new patent gun. 
Mr. Harding, gun-maker. Great Queen Street, Lincoln's Inn, 
has patented a Gun for Sporting and Military Purposes, in which by 
a peculiar modification the power is very greatly increased : the pow- 
dsr in the patent gun is ignited backwards, and being thus completely 
consumed, exerts a far greater power than when fired in the ordinary 
way. A gun on this principle will, at 40 yards, drive shot through 72 
sheets of brown paper, while 40 sheets are regarded as the standard 
test of strength by the best makers of the present day. There are 
other minor advantages — a greatly increased quickness of firing, almost 
as marked over the present gun as between the percussion cap and the 
old flint and steel. Mr. Harding has adopted a new primer, which 
resting nearly direct upon the barrel, removes a great fault of the pre- 
sent cap, the constant fracture of the nipple, from the continued per- 
cussion to which it is necessarily submitted, while the loading appears 
even more easy. — Polytechnic RevieWf No. 3. 

blasting bt galvanism, 
The Cralvanic Apparatus made by Messrs. Kemp, of Edinburgh, has 
been again successfully applied to the simultaneous ignition of a num- 
hee of shots for the purpose of disintegrating a large mass of stone 
in the quarry of Rosyth Castle, about two miles above the Queens- 
ferry. The shots were arranged in a line along a ledge of rock 70 
feet long, 9 feet broad, and between 7 and 8 feet thick. Being loaded 
with moderate charges of gunpowder, and connected by the conduct- 
ing wires with a large and powerful galvanic battery, and all the 
other preliminary preparations effected, immediately on completing 
the galvanic circle, eleven shots, which had been charged with about 
35 lbs. of gunpowder, were instantaneously fired, and so great was 
the concentrated power of the simultaneous explosions, that the whole 
mass in front of the bores was instantly separated from the con- 
tiguous rock ; the separated portion containing a mass of no less 
than 3780 cubic feet of stone, and weighing upwards of 260 tons. — 
Edinburgh Witness. 

invention of gunpowder. 
The credit of its European discovery, so generally attributed to 
Schwarz, may vdth great reason be disputed, since we find in a MS. 
belonging to Hudson Gumey, Esq., a receipt to make gunpowder 
written by an English scribe about 1300, in very precise terms, viz., 
saltpetre, quick sulphur, and charcoal from willows \ it is termed a. 
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powder ** ad faciendum le Crake," Guns are called crakeyi of war 
in Gavin Douglas's Translation of the Eneid, fol. Edin., 1820.— 
United Service Magazine, 



ROLLING IRON INTO SHEETS. 

Mr. William Daniell, of Abercam, near Newport, Monmouth- 
shire, has patented certain *' Improvements in Rolling Iron into plates 
or sheets,'* so as to avoid the repeated processes hitherto necessary, in 
the manufacture of thin plates or sheets of iron, and piling and rebat- 
ing, whereby a saving of fuel and iron is effected, and the repeated 
processes of piling, beating, hammering, and rolling is avoided. The 
process is as follows : — A ball of iron is taken from a puddling furnace 
or refinery, and submitted to the process of hammering, after which it 
is to be rolled into a bloom of about 6 in. wide and 5 in. deep ; this 
bloom is then cut by a saw, or other instrument, into lengths of from 
4 to 6 in. ; after which the pieces are to be immediately rolled between 
rollers, taking care that the grain of such pieces is in a vertical direc- 
tion, by which means the upper and under sides of the bars produced 
will be clean cut surfaces ; these pieces, if care be taken, can be rolled, 
without reheating, into bars of about 5 in. wide and 2 in. thick. Hie 
process so far is stated to have been the subject of a patent granted to 
Mr. Daniell in April, 1822 ; but, instead of proceeding as therein de- 
scribed, the patentee commences at once to roll the pieces in a trans- 
verse or opposite direction, so that the bars, in place of being piled and 
hammered, are finished into thin plates or sheets, by rolling the pieces 
in the reverse direction to that in which the bars were rolled. The bars 
are then cut into lengths, according to the size of the plates to be 
made ; these pieces are then heated in a suitable furnace, and rolled in 
grooved rollers, the grooves of which are the same length as the pieces 
of iron to be rolled, the rolling being effected at right angles to the 
previous rolling ; the rolling is thus continued until the piece is about 
a quarter of an inch thick, after which it is to be rolled in plain rollers 
until such piece is reduced to one-eighth of an inch in thickness ; in 
this state the piepe of iron is technically called a ** moulding," and is 
to be completed in a tin-plate mill. The patentee claims the mode of 
rolling iron into thin plates for the manufacture of tinned sheets, &c. 
by causing pieces of iron to be rolled out into sheets or plates, by 
rolling them at right angles to the direction to which they have been 
produced, when such pieces have been obtained by rolling cut iron with 
the grain in a vertical direction, the upper and under surfaces being the 
cut surfaces. — Civil Engineer and Archiiecfs Journal^ Part 18. 

SHORT iron. 
Repudiating all intention of entering into the comparative merits 
of Scotch and English iron, or hot and cold blast, (says Professor 
Murray,) I would merely venture to record my firm and decided 
opinion, that in particular cases — as in the instance of Oldham — cast- 
iron should not be trusted. It is always crystalline in its texture, and, 
therefore, more or less brittle, according to the circumstances under 
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which it is prepared, in reference to the character of the ore, the flux, 
ratio of cooling, and admixture of extraneous matters. A specimen of 
native iron, somewhere in my possession, is fibrous in structure. In 
the case of axles, and the like, rods or plates of iron should be twisted 
together, and united by welding. It is in this way, I am informed, 
that the famous ** Damascus blades" are made, and that their vast 
superiority is not merely connected with the individual character of the 
VHtotz — though that, too, may contribute something to their value. 
Many specimens of the finest Swedish steel, I conceive, may vie with 
ordinary Indian wootz. I believe, too, that the pliancy and other 
properties of the Spanish ** toledo'' are also assignable to the mode of 
working the steel, and twisting the plates or rods together. The sword 
presented by Mr. Sowerby to the £mperor Alexander, and manufactured 
from the meteoric iron of Siberia, was, if I recollect aright, very 
flexible and elastic, arising, no doubt, from the fibrous structure of the 
material. I merely wish to recommend the old adage — ** A threefold 
cord is not quickly broken" — to the case of working in iron. The 
cohesive strength of the individual film may be feeble, but the aggre> 
gate of numbers, twisted together, as in the rope, may defy a powerful 
shock. — Mining Journal. 

APPLICATION OF ELECTRICITY TO THE IMPROVEMENT OF THE 

MANUFACTURE OF IRON. 

Mr. Arthur Wall has patented the following process : — 
*' In casting a bar or similar mass, the electric current is caused to 
traverse from end to end, by conductors so arranged that when the 
metal runs into the mould it may complete the electric circuit, or by 
means of a wire or wires, passed from one end of the mould to the 
other. If the castings are horizontal, a piece of wrought iron or other 
conductin£^ material is placed at each end of the mould, which is made 
(tf sand, or other non-conducting substance : these conductors are 
then connected by wires with a galvanic apparatus, or voltaic pile, or 
electro-magnetic or other battery ; so that, when the melted iron is 
run into the mould, it will complete the electric circuit ; and the pa- 
tentee prefers to continue the electric current for some time after the 
iron has solidified. When the castings are vertical, a similar arrange- 
ment is made for the passage of the electric current through the metal, 
by placing a conductor at the top and bottom of the mould, in such a 
manner that the electric circuit will be completed the moment the 
mould is filled with the electric iron. 

" To apply electricity to iron in a smelting furnace or cupola, a 
wrought-iron rod is introduced through or at the side of the taphole, 
until it comes in contact with the melting metal, and another wrought- 
iron rod is introduced at the upper and posterior part of the hearth, 
or through one of the tuyere holes, until it reaches the metal ; the 
other end of these rods being then connected with a battery, the elec- 
tric current will be caused to pass through the iron ; care being taken 
not to continue it so long as to entirely decarburate the iron, and 
bring it to a malleable state. When the electricity is to be applied to 



64 ' TEAR-BOOK OF FACTS. 

the iron in a puddling or balling furnace, two iron rods are also used; 
one of whicli is inserted into the fased metal, and the other end is 
connected with a battery ; the other rod is attached to an inscdating 
handle of porcelain, pottery, or other non-conducting substance, and 
a wire from the battery is connected to it, close to the handle. By 
means of the handle, the extremity of the rod is caused to traverse 
the iron in its melted state, or during its transition to the solid state, 
and the electric current will therefore pass through the metal in every 
possible direction/' 

NRW WROUOHT-IRON LATTICE BRIDGE. 

Mr. 6. W. Hemans has described to the Institution of Civil En- 
gineers, a Wrought-Iron Lattice Bridge, lately erected on the Dublin 
and Drogheda Hailway. 

This kind of bridge is stated to have been first used in America, 
where timber being so abundant, the lattice sides are formed of that 
material, and consist simply of planks three inches thick, crossed 
so as to form deep beams, and secured with oak trenails at all the in- 
tersections. 

The bridge described in this communication is situated about three 
miles from Dublin, over an excavation of 36 feet in depth ; its span 
is 84 feet in the clear, and the two lattice beams are set on ^ge 
parallel to each other, resting at either end on plain stone abutments 
built in the slope. These beams are 10 feet in depth, and are formed 
by a series of flat bars of wrought iron, 2^ inches wide, and f inch 
thick, crossing each other at an angle of 45°. At a height of 5 feet 
6 inches above the bottom edge, transverse bearers are placed, formed 
of ^ inch angle-iron, 6 inches deep, and set two feet apart, similar to 
the cross ties now used for the decks of iron steam-vessels ; and upon 
these the planking for the roadway is fastened. 

The account of the mode of construction, and of the raising and 
fixing the lattice-beams, by Messrs. Perry, of Dublin, the contractors, 
is given in detail. 

The author states that some deflection or sagging of the lattices was 
expected, and was provided for by constructing each of them with a 
camber or gradual curve from the ends, amounting to 12 inches in the 
centre ; but that far from such being the case, they did not sink even 
when heavy weights passed over them. 

The total cost of the bridge, including the masonry of the abut- 
ments, was j^510. 

Major> General Pasley had seen and approved the bridge ; it ap- 
peared to be on a good principle, and was well constructed. He un- 
derstood that it had been Mr. MacneilPs intention to have a model 
made of a viaduct of 230 feet in length, with a central span of 140 
feet, which he had designed for carrying the Dublin and Drogheda 
Railway across the Royal Canal in an oblique direction, but he now 
considered that the bridge which had been described was better than a 
model ; and as it had borne, with only a slight deflection, a loaded 
waggon weighing 22 tons, and all other tests to which it had been 
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tabmitted, he had decided upon building the larger bridge upon the 
mne principle. 

Captain Moorsom thought that the bridge was too expensive, and 
that if the lattice side had been 8 feet 6 inches in depth, they would have 
been quite strong enough. In the timber bridges of the same con- 
struction in America, any tendency to either flexibility or buckling 
was obviated by placing several ranges of lattices side by side, and the 
custom oi roofing the timber bridges of that country also gave ad- 
ditional strength laterally. The timber bridges on this principle 
which he had constructed on the Birmingham and Gloucester Railway 
(one of which was 160 feet span, and the others between 90 and 120 
feet span), varied in cost from £4 to nearly £6 per running foot, ac- 
cording to the span, the larger spans being proportionally less expen- 
sive thuBin the smisller. Materials and labour were dear at the time of 
constructing the bridges alluded to. 

GREAT COPPER BALLOON AT PARIS. 

A VAST deal of interest has been excited in Paris by the near com- 
pletion of an immense balloon of copper, which has beeen so far 
constructed as to be exhibited to the public. M. Marey Monge is 
the artiste of this vast work ; and considerable importance is attached 
by scientific persons to the promised result, viz. the employment of 
this balloon in the determination of electric and magnetic phenomena. 
In this case, M. Arago will introduce the matter to the French 
Institute. 

*' The balloon, (it is stated in the Illustrated London News,) is 
entirely composed of sheets of copper, the 200dth part of an inch in 
thickness. The idea of construction of a metal balloon originated with 
Laus, in 1763 ; imd, subsequently, in 1784, another metal balloon was 
CDnstructed by Guyton de Morveau. In the present balloon, the 
sheets of copper, united by bands, like the ribs of a melon, have been 
soldered by Richemont's antegenous process. They occupy an extent 
of about 1500 yards. The balloon itself is about 10 yards in 
diameter, weighs 800 pounds, and will contain 100 pounds of 
hydrogen gas/' 

M. Marey Monge states, that by its use he shall be enabled to 
steer through the air, by a system which he has already developed in 
a memoir submitted to the French Academy. He maintains that by 
substituting copper for silk he shall be able altogether to prevent the 
escape of the gas, so that the aeronaut may remain in the air for any' 
length of time, and thus be enabled to study the atmospheric currents 
better than he could do during such ascents as have been made in silk 
balloons. Again, by keeping the copper balloon for a long time in the 
atmosphere, and connecting it with the earth by a metal wire, M. 
Marey Monge expects to conduct the electrical matter from the 
clouds, and thus prevent the formation of AafV, which is so destructive 
to agriculture. 



F 
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EXPERIMENTAL CAPTIVE BALLOONS. 

Colonel Sabine has been appointed by the British Association to 
conduct these interesting experiments at Woolwich. A balloon is to 
be kept at an elevation of 3,000 feet, and by means of the electric 
telegraph, daily, or if required, momentary comparisons can be made 
of the barometric height, the temperature, hygrometric state or cur- 
rents of the atmosphere, in these elevated regions and our own. The 
balloon, by a beautifully contrived arrangement, can be elevated or 
depressed at pleasure. Mr. Wheatstone has prepared a self-indicating 
thermometer, barometer, &c. ; and although those of the Association 
who always prophecy failures, express their fears that the complicated 
machinery can never work, and that it will be deranged by oxycUzation, 
we are in hopes that we shall, by these baUoons, obtain some know- 
ledge of the atmosphere, of which we at present know so little. — 
Polytechnic Review , No. 6. 



application of electricity as a motive power. 
A lecture on this subject was delivered by W. R. Grove, Esq. at 
the Royal Institution, on the 9th of February. Mr. Grove gave — 
1 , a Brief Summary of the Laws of the Electro-magnetic Force ; 2, a 
description of the chief modifications of the engines to which that force 
has hitherto been applied ; 3, the commercial statistics of its applica- 
tion ; and 4, a view of the purposes for which this power is available. 
In dealing with the first of these subjects, Mr. Grove exhibited, by 
many illustrative and successful experiments, the well-known re- 
actions of iron and other metals on each other, when exposed to the 
influence of an electric current. The actual application of these 
familiar phenomena was then shown in the working models of several 
machines which were set in action by the nitric add (or Groves^s) 
battery, invented by Mr. Grove. These machines he divided into three 
classes : 1st, those acting by the immediate deflecting force, as shown 
in the galvanometer, Barlow's wheel, &c. 2d, those on what is called 
the suspension principle, in which two powerful electro-magnets are 
fixed contiguous to the periphery of a wheel, and in the line of its 
diameter, plates of soft iron being fastened on this periphery at short 
and equal intervals. The electro-magnets are so arranged as to lose 
their attractive power as soon as they have drawn through a given 
space each plate of iron, necessarily presented to them by the revela- 
tion of the wheel, but are immediately afterwards reinvested with this 
power, in order to operate on the next plate. By these means the 
wheel is kept in constant rotation on its axis. The third class of elec- 
trically driving machines are applications of the principle of Ritchie's re- 
volving magnet. In these, an electro-magnet, balanced on a pivot, so as 
to rotate in a horizontal plane, is arranged between the poles of a perma- 
nent magnet. Hence, the alternate attractions of the opposite magnetic 
poles, combined with its own momentum, cause the electro- magnet to 
continue rapidly revolving. Mr. Grove proceeded to his third subject, 
the commercial statistics of electro-magnetic power. It appears by the 
experiments o Dr. Botto, that the consumption of 45 lbs, of zinc 
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will prodace an effect eqaiyalent to a single horse power, for twenty- 
four hoars. The cost of the metal at 3d. the pound would amount to 
lis. 3d. About 50^ lbs. of the nitric acid of commerce would be re- 
quired to dissolve the metal in the most economical and effective 
maimer. The charge of this, at 6d. the pound, would be £l, 5s. 6d. 
Tlie whole expense, therefore, of obtaining the effect of a one horse 
power by an electro-motive apparatus, would be £l. 16s. 9d. In 
this calculation the cost of the requisite sulphuric acid is assumed to 
be fully covered by the value of the salts of zinc produced in the ope- 
ration. The same amount of power produced by a steam-engine would 
not cost more than a few shillings. Mr. Grove explained that this 
comparative costliness of the electro-magnetic machines resulted from 
the sources of their force, zinc and acid being manufactured, and con- 
sequently costly articles, whereas, coal and water, the elements of the 
steam-engine's force, were raw materials, supplied at once from the 
earth. Mr. Grove took this occasion to observe, that the experiments 
of Botto, just alluded to, were made with his (Grove's) battery ; and 
that upon the cost of the constituents of this the calculations were 
founded. At first sight, this battery would appear a dear form, from 
the expense of the nitric acid ; but a little consideration proves the 
contrary of this. Compare it, for example, with a battery merely 
charged with dilute sulphuric acid (the cheapest possible electrolyte), 
to perform an equivalent of work, (as the decomposition of a given 
quantity of water), a series of three cells of the ordinary battery is 
necessary ; hence the consumption of three equivalents of zinc, and 
three of sulphuric acid. But the intensity of the Grove's battery is 
such, that the same resistance can be overcome by one cell, consuming 
only one equivalent of zinc, one of sulphuric acid, and one-third of 
nitric (there being in this acid three available equivalents of oxygen). 
Independently of this smaller consumption, Mr. Grove's battery has 
the advantage of occupying only one-sixteenth of the space of the 
other constructions. 

In concluding his communication, Mr. Grove mentioned the two 
well-known applications of electric power — ^the electric telegraph and 
the electric clock. To neither of these can steam, or, indeed, any 
known force, be so applicable as that which travels with a greater 
velocity than light itself. — Mechanics* Magazine, No. 1072. 

SELF-ACTING MERCURIAL VENTILATOR. 

Mr. Wrouohton has invented a new sort of Ventilator, which 
may be thus described. A mahogany vertical frame, 17 inches high, 
and 14 inches wide, stands on a platform 14 inches long, and 18 
inches wide ; in the frame is fixed a plate of glass, in which are ten 
horizontal apertures, each 2^ inches long, and ( inch wide ; on the 
internal side of the glass are four vertical brass slides, in which work 
as many pieces of glass fixed in a brass case as there are apertures 
in the plate, but somewhat larger, in order , entirely to cover them 
when necessary. The two sets of glass covers are suspended from a 
small brass beam, working on a pivot attached to the glass. A Email 
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ivory piston, working with a not and screw, in a glass bent tube, is 
attached to one set of glass coTers. The glass tube contains a cdomn 
of mercury, altogether about 12 inches in length, bat divided at top 
into two arms, over which are two vertically placed glass tubes, about 
10 inches in length, and bent over at top, and returning down to tiie 
bottom of, and close to the first tubes : these tubes are filled with 
spirits of wine, which, when expanded by heat, acts in conjunetioQ 
with the mercury (with which it is in contact), and elevates and de- 
presses the glass covers, so as to admit fresh air in proportion to the 
amount required to keep the temperature of the apartment at a fixed 
point, which is ascertained by a scale marked on Uie glass plate. 

WORKSHOP MICROMETER. 

Mr. Whitworth has exhibited to the British Assodatioo, a Ma- 
chine for ascertaining the diameter of metallic cylinders or gauges, 
with an extreme degree of accuracy, amounting to the ten-tfaousandtfa 
part of an inch, llie gauges or cylinders are to be used as standards 
of size, where practicable, instead of the two-feet rule. The tnrth 
of the machine depends upon the perfeet accuracy of the screw. Th» 
object to be measured is passed by the hand between two surfeoes, 
which are actuated by the screw, and a difference indicated by one di- 
vision of a wheel, on the sCk^w, amounting to the ten- thousandth pait 
of an inch, is distinctly sensible to the hand. Tliis occasioned won- 
derful surprise among the meeting — that a difference in size so ex- 
tremely minute should (by touch) be distinguished. The thickness of 
a hair was taken, and found to be 0019 decimal parts of an inch, and 
the thickness of a piece of tissue paper 0017 parts of an inch. 

the slidino-rule. 
On March 29th, was read to the Royal Institution a paper by 
Viscount Gage, " On the Principles and Practical Application of the 
common Sliding-rule/' After apologising for bringing before the 
members a subject so well known to science. Lord Gage stated that, 
however fi&miliar to mathematicians, the practicability of the sliding- 
rule was imperfectly appreciated by the generality of educated persons. 
Commencing with the principles of tiiis instrument, his Lordship 
referred them to those well-known properties of logarithms tiiat, 
when two numbers are multiplied together, the sum of the logarithms 
the factors gives the logarithm of their product, and that the 
ogarithm of a quotient is the logarithm of the divisor subtracted from 
that of the dividend. Lord Gage then proceeded to demonstrate, on 
a large sliding-rule which he had made for the purpose of illustrating 
this communication, that on this principle tiie a b lines, as they are 
called, are laid down. He exhibited measurements to prove, that if 
a certain space on either of these lines be taken as the logarithm of a 
given number, a, and another space as the logarithm of a number, b, 
then the sum of the spaces a and b would exactly measure the product 
axb. Having thus noticed the principles of the instrument. Lord 
Gage entered on the apparent difi&cuities of its application. He 
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referred to a diagram, prepared by himsdf with great care, exhibiting 
the ascending valae of the subdivisions of the rule from *001 to 10,000. 
This is annexed to a small treatise, entitled, ** The Universal Ready 
Redumer,'' published by Lord Grage about six years ago. The object 
of this diagram is to fiu;flitate the reading of the rule. The only other 
difficulty arises in cases where the construction of the scale does not 
admit of more than approximate results. Easy formulae were given 
for removing the ambiguities thence arising, and especially for ascer- 
taining the terminal di^ts where the operation involved large num- 
bers. Lord Gage then briefly noticed the principles on which squares 
of numbers may be ascertained on the line d, as well as the uses of 
the other divisions on the ordinary rules. He also mentioned the 
advantage of the lines a, b, to which his communication was chiefly 
confined, being arranged as concentric circles, the inner one revolving 
on its centre ; and commended the arrangements on this and some 
odier principles, which he described, made by Mr. Woollgar. His 
Lordship, in conclusion, explained the uses of the gauge-points, and 
finished by giving a variety of illustrations of the applicability of the 
sliding-rule ; such as an easy mode of computing by its means the 
nsistanoe against pistons, the weight of cattle, fish, &c. 

apparatus for ths blind. 
Thb Rev. W. Taylor has described to the British Association an 
Apparatus, invented by Mr. Littledale, of York, by which the blind 
can write and read. Into a case, probably a yard long, and three or 
four inches square, is fitted a slide, something like one section of a 
letter-rack used in printing-offices for depositing the type when not 
in use. This slide is adapted to any alphabet, or to arbitrary charac- 
ters. At one end of the case, there is a hammer, under which the 
paper is placed, and as the letters are brought up successively, by the 
application of an ingenious contrivance at the opposite end of the 
ease, the hammer is raised, and by its foil they are impressed, or 
rather embossed, upon the paper, so that blind persons may dis- 
tinguish them by the touch. When the first letter of a word is 
printed, the hammer is raised, and that causes the letter to move 
away, and at the same time a space on the paper for the next letter is 
produced. The blank between each letter or word may be increased 
by raising the hammer twice or thrice instead of once. The successive 
letters are brought up to the hammer by the means before alluded to. 
There is also a prepared paper (black), which may be put over the 
white paper at discretion, the object of which is to enable persons 
who have their sight to read the printing better, the force of the 
hammer causing the black paper to ** set off.'' At the hammer end 
of the ease a piece of cloth is attached, to place between the hammer 
and the type, so that the letter may not be bruised. The type in the 
slide was made of wood, but to metallic letters the instrument would 
be equally applicable. 

DRYING MACHINE. 

This machine, invented by Mr. Robinson, was first used in. thft 



70 TEAE-BOOK OF FACTS. 

fnarmfactnres of France, for the purpoee of drying fabrics of wool, 
cotton, &c. It has been used with equal success in this country, as, 
hy means of this machine, all kinds of scoured and dyed wool, wooUen 
cloths, flannels, &c. are rendered sufficiently dry in six. minutes to 
work and finish off, leaving a suppleness of texture and brilliancy of 
colour unattainable by heat. The machine consists of two boxes, 
revolving on an axis with great rapidity ; the number of revolutions, 
when at its full velocity, being at the rate of 300 per minute. The 
boxes are inclosed in an outer case to prevent the water from flying 
about, through which case the air enters by means of openings in the 
sides and ends. 



STATISTICS OF COTTON SPINNING IN FRANCE* 

The central marts of the Cotton Manufactures are Lillie, Donai, 
and St. Quentin, for fine yams used in the bobbin-net and muslin 
trades ; Rouen, and the department of the Seine, for coarse yards, 
ginghams, and heavy goods ; Alsace for the middle and best qualities 
of printing cloths. In the first qualities of prints especially, the Al- 
satians have the reputation, and to a certain extent deservedly, of su- 
perior taste in style and colouring. English d^igners for calico- 
prints are progressing ; but they have not yet attained the perfection 
so remarkable in the products of our neighbours. 

Only 3rams above 169's are allowed to be imported, and at a duty 
of 30 per cent. 

In France, as elsewhere, the trade is subject to periods of ruinous 
crisis ; demand ever fluctuating from the pressure of indirect causes, 
which escape calculation, and defy control. The years 1839 to 1842 
inclusive, were times of prosperity and large profits. For the last 
fifteen months, there has been complete stagnation ; and yams have 
scarcely, if at all, realized cost price. The stock of yams and goods 
has accumulated beyond all precedent, and it is estimated, it is said, 
without exaggeration, at nine months' consumption; an enormous 
stock, indeed, for a non-exporting trade. The fact is important, and 
should be taken into consideration, when calculating the amount of 
raw cotton at present in Europe. 

There are nearly 400 mills in France, containing upwards of four 
millions of spindles, and consuming 320,000 bags of cotton annually. 
The average quality of the cotton consumed in these factories is Id. 
per pound better than is required in England for spinning the same 
counts. The French themselves attribute this to the superiority of 
our machinery and work-people. Whatever may be the cause, it is 
certain that English spinners produce a better yam from an inferior 
cotton. 

There are comparatively few mills containing so many as 20,000 
spindles. The average number will not exceed 10,000 spindles. 

* From a communication to the Mancherter Guardian by a practical man, 
who recently visited the principal seats of the French Cotton Manufacture, 
and has taken evidently great pains to obtain the most correct information on 
every point. 
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. MacLinfery, gearing, and shafting, are in general old, dnnisy, and 
bad, especiaUy in the mills about Rouen. Very good machinery is 
now made in Alsace from English models, but at 30 per cent, above 
the Manchester prices. 

. The import duty on machines going into France is 15 per cent., 
according to the French tariff ; but, by a regulation recently adopted 
to silence the clamours of the machine-makers, machinery coming 
from England is surcharged with a fictitious value, by which means it 
is made to pay a duty of 25 to 30 per cent. This stupid policy cannot 
fail to be injurious to cotton spinning in France. 

Two-thirds at least of the mills are worked by water power. 
In the neighbourhood of Rouen, for example, a mill with a water- 
wheel attadied may be rented at rates varying from ^£15 to j^40 per 
horse-power per annum, according to the distance from the city. 

Coals, in the manufacturing districts, average 288. per ton. This 
high price has led to the adoption in all the mills worked by steam- 
power, of WoolTs two-cylinder engine, with tubular boilers, which 
give an economy of fuel of 66 per cent. It is an astounding fact, but 
it is indisputable, that these engines and boilers give an equal quan- 
tity of power, with only one-third the quantity of coals consumed by 
many of the engines made in Lancashire. It will be believed with 
difficulty, that English engineers have overlooked so important an im- 
proyement ; but ample experience proves beyond doubt that they 
have done so. In a list of prices of steam-engines, published in a 
foreign newspaper, by an English engineer, of first-rate respectability, 
a 40 horse power double cylinder engine, with tubular boilers, is gua- 
ranteed not to bum more than 140 lb. of good English coals per hour 
= 3 Ibw of coals per horse power per hour. Many of these engines 
are at work, and fully satisfy the promised conditions. One in par- 
ticular, made in London, and lately put to work at St. Quentin, is a 
chef d^ceuvre of mechanical constniction, superior to anything yet 
produced at Manchester. It is a 22 horse power engine, turns 4,000 
doubling spindles, 4,000 revolutions per minute, and bums less than 
60 lb. of coals per hour. When frilly charged — and the doubling 
frames, being badly made, require great power — it will consume less 
than 3 lb. of coals per horse power per hour. How many engines 
in this part of the country are consuming ^oe times as much ! 

The mills in France make 84 working hours per week. There is a 
law, passed in 1822, for restricting the time of children labouring in 
factories ; but it has been rendered a dead letter by the determined 
opposition of masters and workpeople. 

The system of spinning most general in France for all counts up to 
lOO's is — 1st. Beaters and scutchers, iU-managed, staple-broken, and 
not half cleaned. 2nd. Carding engines, all flats, without lickcr-in, 
single or double carding, 14, 16, and sometimes as many as 20 en- 
gines, united by what is called a railway head, forming rolls of 5lb. to 
61b. each, and put up at the drawing frames. 3rd. Drawing heads, 
with twelve single deliveries again united at a railway head ; this ope- 
ration is repeated twice or thrice. 4th and 5th. Slubbing and rovin^<v 
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with what is called '' rotto frotieur^** or nibbing frame ; a baibarom 
but economical machine. In these machines, the ends are nibbed or 
rolled into consistence between two cylinders covered with leather, 
having, besides the revolution in the direction of their axis, a qniek 
reciprocating motion laterally. The effect of this madiine is the same 
as that of Dyer's tube frame, over whi^ it has some advantages of 
economy. With the very best management, it would always be aoen* 
tury behind the roving firame with differential movemmts. Slabbing 
and roving for fine counts are done by stretchers, which will, era 
long, be superseded by the last-named roving frame. 6th, Throstles 
and mules. The former are not so general for spinning twist as in 
England. The objection to them is, '* they take too much power.'' 
Of self-acting mules, thereare not 15,000spin(lle8inFrance. Handmules 
are small, compareid with the monster mules of Lancashire ; flew of 
them have so many as 300 spindles. The average size will be about 
240 spindles. There is a spinner and piecer to each mule, making 
three stretches per minute. Ten ounces of No. 30 per spindle per 
week of 84 working hours, is the maximum produce of a mill. The 
rest is lost in lifting, change of counts, &c. &c. 

Wages vary mudi according to locality. Mills are scattered about 
the country in villages, for the sake of cheap labour and water powers 
The hands in these cases are of the most inferior description ; whilst 
the economy of wages and water power is more than counterbaknoed 
by the general expense, and the many inconveniences of small separate 
establishments. 

In a radius of thirty miles round Rouen, the average of wages 
in the mills will be nearly — 

Boys and f^rU under 13 years of age 7 per day. 

Girls aud women above 13 years Oil „ 

Piecers 10 „ 

Card-strippers, time-keepers, &c 2 „ 

Mechanics 2 6 „ 

Overlookers 4 „ 

Book-keepers 6 „ 

Mule spinners paid by the pound ; average — ^five farthings per pound 
for No. 35 English, out of which they pay their piecers. The ave- 
rage earnings of a good mule spinner wiU be 16s. per week of 84 
working hours. 

A miU, twenty-four miles from Rouen, and requiring that distance 
of land carriage, taking the raw cotton and bringing back the spun 
yam, lets for £SbO per annum, and is considered cheap. It is situ- 
ated in a small village, and has a water wheel of 25 horse power. 
The occupier has 26 carding engines, and 10,000 spindles, part mule 
and part throstles. His produce is 6,000 lb. per week of 28 counts. 
His expenses are — 

Cost of spinning 5 farthings per lb. 

Cost of prepanng 8 „ „ 

General expenses 6 „ „ 

14 fiothings, or S^d. per lb. 
- Waste 11 per cent. 
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The prices of raw cotton in December last, when these notes were 
written, was 7-^. per pound. 

Price of the jwm (which was nominal, for no sales could be ef- 
fiected) 13d. per pound, four months' credit, and 5 per cent, discount. 

The crisis in the cotton trade in France still continues, with Tcry 
little prospect of amendment. Fortunately for holders of large stocks 
of yams, and there are many, such, the rise in the raw material is a 
guarantee against serious loss. — Quoted in the Mechanics* Magazine, 
No. 1976. 



AMERICAN RAW SILK. 

Mr. Ellsworth, the American Commissioner of Patents, affirms 
the American raw silk is in quality superior to the foreign article. He 
states that a person for many years engaged in the weaving of silk in 
different establishments in London, having had (as he says) for fifteen 
years from 250 to 300 lbs. of silk, of every grade and name, passing 
through his hands weekly, expresses the following opinion as to the 
silk, &c., of the United States : — 

*' I am qualified to affirm, from various experiments I have tried, 
that the silk is superior to any I have seen from Italy, China, France, 
Piedmont, or Valencia, where the worms are fed upon multicaulis or 
Italian. Its brilliancy, strength, and scent, are superior. I am aware 
that an exposure to the saline air, in the passage across the ocean, may 
be the cause of the loss of fragrance to imported silk ; but the 
brilliancy is peculiar to American silk, if reeled in a proper manner, 
with cleanliness. 

" I am confident that the mammoth sulphur worn is the pure 
Fossam brown. To try this, I had about 3 lbs. of silk reeled, and 
enclosed it in an air-tight box for three weeks. When I took it out, 
it had the fragrance of the Fossam brown stronger than any that I 
ever smelt in England, which convinced me that the mammoth sul- 
phur is the identical silk which is always fropi 5s. to 8s. per lb. higher 
than ordinary silk, ^e mammoth white and the pea-nut white is a 
Novi, and superior to any I have seen in England. The yellow or 
orange I cannot, satisfactorily to my own mind, yet define, but am 
trying experiments in order to ascertain. I am strongly persuaded it 
is a Bergam. Should this be the case it will prove a great acquisition 
to maniifacturers of silk velvet. Some have supposed the pea-nut 
white is the Piedmont, but they are mistaken. The Piedmont cocoon 
is lily white, very diminutive, with a sharp point.*' 



NEW SCAFFOLDINGS. 

Some very interesting papers, detailing new contrivances for the 
construction of buildings, have lately been read to the Institution of 
Civil Engineers. First — '*An Account of the Scaffolding used in 
erecting the Nelson Column, Trafalgar Square," by Mr. T. Grissell. 
This scaffolding, which was first used in London for the erection of 
the facade of the London and Birmingham Railway Station, by 
Metsrs. Cubitt, then by Messrs. Grissell and Peto at the Reform Club 
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House, and also at Woolwich, in forming the New Graving Dock, 
was composed of sills, uprights, crossbeads, longitadinal timbers, 
braces, and struts, all of whole timber. The upright timbers were 
slightly tenoned into the horizontal timbers, and the junctions secured 
by iron dugs driven into the timbers diagonally across the joints, 
which were preferable to bolts or spikes, as they could be more easily 
withdrawn, and the timber was not injured. It was stated that with 
this Scaffolding, and the travelling machine at its summit, one mason 
could set as much work in one day as was formerly done in three days 
by the old system, even with the aid of six labourers, who are now 
dispensed with. The base of the scaffold was 96 feet square, exclusive 
of the raking braces ; the height of each stage varied from 21 feet to 
48 feet ; the total quantity of timber used in its erection was 7,700 
cubic feet, and its cost was ^240 for labour in erecting. 

It was recommended that the plan adopted at Liverpool of bonding 
timber upon dry land instead of allowing it to float in timber ponds, 
should be made use of in London, as by that means there would be 
less decay, and the timber would be better seasoned, and the Kyanizing 
process would not be so much required. 

A paper by M. Pierre Journet was then read, describing the 
scaffolding employed by him for the construction and repair of 
columns, obelisks, and chimneys of great height at Paris ; and also 
the machine used for raising building materials at the Houses of 
Parliament, the mansions at Albert Gate, Hyde Park, &c. 

The scaffolding consisted of a simple construction of a number of 
brackets, fixed at regular distances of aboutfive feet apart, vertically upon 
girdles of chains and screws, braced tightly round the column under re- 
pair ; upon these brackets the platforms were laid, and as the workmen 
proceeded upwards the lower brackets were alternately raised to the plat- 
forms above, where the workmen stood. The progress thus made in 
forming and in taking down a scaffold was stated to be very rapid, with 
corresponding economy of time and expense. No poles or cord were 
used, and no waste of material occurred. By these means, the obelisk 
of Luxor, at Paris, was repaired in a very short period, and at a very 
small cost. 

The machine for raising building materials consisted of an endless 
chain of square open links, the lower end revolving round a driven 
wheel, and the upper end around a correspoQding wheel fixed upon 
the scaffold at the height of the building. The hods, buckets, and 
baskets were each furnished with a hook, by which they were sus- 
pended on the rising side of the chain, and when they arrived at the 
necessaiy height they were taken off by labourers, and carried to the 
spot where the materials were to be used ; when empty, they were 
hung upon the descending side of the chain, and lowered to be again 
filled. Messrs. Grissell and Peto, who had used these machines, 
expressed themselves much pleased at the economy they effected, 
which would induce them to employ them more extensively with 
engine power for the erection of the Victoria Tower at the new Houses 
of Parliament. — — 
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MARKET WB8T0N CHURCH. 

A 8UCCB88FT7L application of scieoce has been m^^ in restoring to a 
perpendicular position the north wall of Market Weston Church. The 
church is rapposed to have been erected in the fourteenth century. 
From age and casualties, the north w*^ ^""^ declined outwardly 19 
inches from the perpendicular, and threatened the utter destruction of 
the building. Under the superintendence of Mr. Cottingham, this 
wall (the weight of which had been calculated at 240 tons) has been 
brought up to the perpendicular, by the process of eipanding by heat 
three bars of iron, 2^ inches in diameter, which traversed and connected 
both walls of the church. These bars (which had screws worked on 
one end of them, and projected beyond the south wall), were inclosed 
in cast-iron boxes filled with lighted charcoal. When the bars were 
fully expanded by the heat, the screws were wound up firmly to the 
undamaged south wall. The charcoal boxes were then removed, and 
the process of cooling commenced. Gradually, the bars contracting 
equally with their previous expansion, compelled the whole mass of 
the wall to follow the irresistible power now exerting itself, and in 
four successive operations the whole wall rose to its original perpen- 
dicular. — Bury Post. 

REMOVAL OF A LIGHTHOUSE. 

Mr. J. Murray has read to the Institution of Civil Engineers, a paper 
descriptive of the Removal of the Lighthouse on the North Pier of 
Sunderland Harbour. The lighthouse, which was built in 1802, was 
76 feet in height, and 15 feet in diameter at the base, slightly tapering 
upwards to the lantern, which was lighted with coal gas with parabolic 
reflectors. It was built of polished stone, and had within it a spiral 
staircase ; its total weight was 338 tons, which, being concentrated on 
an area of only 162 square feet, rendered the task of its removal in an 
entire mass a work of much difficulty and danger, especially when its 
great height was considered. Mr. Murray was induced to propose its 
removal, without taking it down, in consequence of the expense which 
would have been incurred in the establishment of a temporary light 
on the pier, the cost of building another lighthouse, and the success 
with which dwelling-houses had been moved entire in the United 
States. The decision was accelerated by a serious breach being made 
by the sea in the wall of the pier on which it stood ; and, in conse- 
quence, the work of removal was commenced on the 15th of June, 
1841, by the masons cutting the holes for inserting the timbers for 
forming the cradle ; those directly beneath the building were carried 
by 144 cast-iron rollers, travelling on eight lines of rails, and the outer 
timbers supporting the braces and struts were placed upon slide balks, 
which were lubricated with a mixture of soft soap and blacklead, to 
diminish the friction. The power applied was by means of several 
drawing and pushing screws, and by three winches with ropes and 
tackle blocks, worked by eighteen men. On the 2d of August, the 
mass was moved a distance of 28 feet 6 inches, in a northerly direc- 
tion, to place it in the line of the new pier. After changing the ^<\> 
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sitdon of the rollers and slide balks, to adapt them, first to a curve of 
647 feet radias» and then to a straight line in an easterly direction, 
the cradle with its load was propell^ steadily forward, on an average 
rate of 33^ feet per hour when in motion ; the entire time of moving 
over 447 feet being being 13 hours 24 minutes. Much time was of 
course occupied in taking up and re-laying the rails and balks, and in 
preparing a solid foundation for them, as the mass advanced ; so that 
it was not until the 4th of October that the lighthouse arrived at the 
extremity of the pier, where the foundation was prepared for it. The 
timbers were withdrawn gradually, the spaces being filled up with 
solid masonry, and the building was stated to have remained to the 
present time without the slightest appearance of even a crack in the 
walls. A light was exhibited in the lantern, as usual, every night 
during its transit. The entire cost of executing, the work was 827/., 
and it was shown that an actual saving of 893/. had been made by 
adopting the plan of removal, instead of building a new lighthouse. 

ST. ROLLOX CHIMNEY. 

Of this giant stalk, we gave the details in The Year^booi of Facts, 
1843. During the year, we presume in consequence of the great 
internal heat to which it was constantly subjected, it has exhibited 
considerable rents and fissures in an upward direction. The two princi- 
pal seams were about half way up ; one on the east side, and one on the 
west. As a measure of precaution, it was determined to clasp it with 
iron for a considerable way up. This appears a serious operation, 
when we consider the huge dimensions of the chimney (40 feet diame- 
ter at base, and 14 at summit) ; and to reach the height at which the 
rimming was necessary, was an undertaking of some difficulty. For 
this purpose, a machine has been invented, we believe by Professor 
Gordon, by which two men worked their way up to the west side of 
the stalk in a manner which, although it had the appearance of con- 
siderable risk and danger, seemed, on examination, to be perfectly sa£B. 
We may mention, that a second chimney has been completed in the 
same works, to the west of the great one. It is not, however, nearly 
so high as the first, its height being only 250 feet — a method having 
been discovered whereby tiie smoke emitted is rendered much less 
pernicious to health and vegetation ; thereby obviating the necessity 
of carrying it to so great a height above the City of Glasgow. 

A TEBRA-COTTA CHURCH. 

Near Bolton-le>Moors, a beautiful church has been built, entirely 
of terra-cotta — burnt clay — ^inside, outside, tower, and basement, all 
of the same material. A correspondent says — *' The church is situated 
about a mile from Bolton, near the Haugh (called the Huflf ). It is 
built of a kind of fine day, found near the spot, between the beds of 
coal in Mrs. Fletcher's mines ; it is subjected to a great pressure, and 
then burnt. The colour is rather good — a kind of tawny. — Liverpool 
Mercury, 
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ARTIFICIAL STONE AND CEMENT. 

Mr. C. Bertram, of Newcastle-upoD-Tyne, has patented an 
improved mastic, or cement, which may be also employed as an 
artificial stone. To form this cement, seventy parts of peat, squeezed 
from water, are mixed with thirty parts of coal tar, and then boiled 
together for three hours. When this cement is required for covering 
ships, it is to be mixed with two parts of yellow soap and ten parts of 
sulphate of copper, or other poisonous salts. When the cement is 
required to form artificial stone, thirty-five parts of peat are mixed with 
an equal quantity of the slime fh>m the bottom of ditches, &c., with' 
some dry sand or gravel, and thirty parts of coal tar. This composition 
is then moulded into blocks of the proper size. The inventor states 
that it will be impervious to wet, and as hard and durable as stone. 

SERCOLLANE. — A NEW CEMENT. 

Mr. William Mtlam has patented a cement which is supposed 
to possess advantages over every other composition of a similar nature 
before known ; and Mr. Charles Bertram has patented its applications. 

~ The cement consists of about 70 parts of turf or peat, as it comes 
from the field, with about 30 parts of pitch or coal tar. The peat is 
subjected to pressure or heat, in order to free it from the greater 
portion of the water which it contains : it is then pulverized and mixed 
with the tar. The compound, after being allowed to rest for some 
hours, is put into a vessel, and kept at a boiling heat for three hours. 
The materials being well incorporated, the manufacture is then reckoned 
complete, and the composition is of a very adhesive and tenacious 
nature. 

This, however, is only the basis of the cement, which undergoes 
various modifications, according to the purposes to which it is to be 
applied. When the composition is intended to be used in coating 
ships, Mr. Bertram recommends the addition of 2 per cent, of yellow 
soap, and 10 per cent, of oxide of iron, ** or other like poisonous 
matter," the object of which is to prevent barnacles, sea-weed, and 
other matters, adhering to the sides and bottom of the vessel. When 
the oemeot is to be used as an artificial stone, he recommends to in- 
corporate with it an equal quantity of mud, such as may be taken 
from the bottom of canals, ponds, and out of marshes, intermixed with 
dry sand, or fine gravel. This material being well incorp<»rated while 
hot, is moulded into slabs for paving, and like purposes. — Glasgow 
Practical Engineer, 



LONDON SEWERS. 

On November 27, Mr. Higgs read to the Society of Arts, his plan 
of collecting the contents of the London Sewers. This he proposes to 
effect in the following manner : — Three parallel tanks or reservoirs are 
to be formed at convenient stations throughout the metropolis, at levels 
sufficiently low to receive the contents of the sewers : each of these 
tanks is to be furnished with a gate, somewhat resembling a flood-gate. 
Into one of these reservoirs the soil is to be aHoNv^ed \jo ^uxxx >ax^j^<:nis^- 
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pletely filled ; the gate is then to be closed, and the matter allowed to 
settle for one tide. In order to precipitate the phosphates, &c. hydriate 
of lime is to be spread evenly over the surface, by means of a hopper- 
formed waggon running to and fro on a moveable railway placed over 
the reservoir. The precipitation having been effected, the compara- 
tively pure water is to be let off or drawn off, and the valuable residue 
removed. In the meantime, the second reservoir will be filled, and 
the process repeated. 

ECONOMY OF ARTIFICIAL LIGHT FOR PRESERVING SIGHT. 

Few are aware of the injury inflicted on the sight by too much or 
too little light, and by a sudden transition from gloom to light. Mr. 
S. Hawkins tried several experiments with a view to procure a light of 
a medium description. He commenced with two common candles of 
* eight to the pound, alternately snuffing and leaving them nnsnuffed, 
and measuring the intensity of the light by the shadows on the walls. 
The result of this experiment was, that he found that the candle well 
snuffed gave eight times the light of that which was unsnuffed. He 
then proceeded to a process of weighing, and found that one pound of 
the snuffed candles gave as much light as nine pounds of the unsnuffed 
candles. With regard to Palmer's, and the common dip, he found 
that a pound and a quarter of the latter, costing 5^(7., when well snuffed 
was equal to one pound of Palmer's, costing GJcf. ; but when the same 
candle was not snuffed oftener than about every ten minutes, it took 
four to be equal to Palmer's ; and, when unsnuffed altogether, it 
required eleven pounds to be equal to one pound. After alluding to 
further experiments with candles, and also with oils, Mr. Hawkins 
concluded by recommending the self-snuffing candle in preference to 
oil- lamps. — Proc, British Association. 

THE FELLETAN LIGHT. 

M. Pelletan obtained a previous patent, specified in May 1843, 
for the combustion of the mixed vapour of turpentine and water, 
which has been since known as the Pelletan Light : the principal 
object of the present patent is an improved burner, by means of 
which the light may be increased. When the combustion of turpjen- 
tine is perfect, it affords more light than almost any other inflammable 
matter, owing to the large quantity of carbon it contains, the pro- 
portion being nearly 80 per cent. There is, however, great difficulty 
in effecting its perfect combustion, and to obviate this difficulty M. 
Pelletan mixes the turpentine with water. The proportions may 
vary fron ten of water to one of turpentine, which is the nrnximum 
quantity of water, to the lowest proportion of four to one. The 
mixed liquids are then placed in a boiler, and when the temperature 
has reached the boiling point of water, the steam carries with it a 
vesicle of turpentine, though the boiling point of the latter is 60^ 
higher than that of water. Though the specific gravity of turpentine 
.is less than that of water, the vapour of the former is seven times 
more dense than steam, and M. Pelletan estimates that in the mixed 
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Tapoors the turpentine and water exist in equal weights, though the 
steam greatly preponderates in bulk. The vapour becomes converted 
into gas when heated in the burner, and is then inflamed ; the process 
being, in this respect, like the combustion of a candle ; for the gas is 
not formed until the instant before it is burned. Notwithstanding 
this adulteration of the turpentine with water, it is still so rich in 
carbon that with an ordinary gas-burner it is impossible to effect its 
perfect combustion, excepting in small quantities ; therefore the 
Pelletan light was limited silmost to a mere line of flame. To over- 
come this defect is the object of the invention now specified. The 
burner is rather complex, and consists of several parts, but the prin- 
ciple on which its action depends is the mixture of a certain quantity 
of atmospheric air with the turpentine and steam vapour before it 
passes to the burner. For this purpose the pipe which conveys the 
vapour is inclosed in a pipe of larger diameter, which is pierced with 
four apertures, the extent of which may be regulated by a screw. 
The vapour is mixed with the air admitted through those apertures, 
and it is then forced upwards to an annular burner, through the 
centre of which a current of atmospheric air is admitted. The actual 
burner consists of what the patentee calls an *' annular space, nut 
being pierced with holes, as a gas-burner, but being a circular slit, 
through which the vapour rises ; but the width of the slit is not stated. 
By these means, it is said, the Pelletan light may be made to exhibit 
a flame of any size. — The Apprentice; a cheap and excellent work. 

TATLOR^S VICTORIA LAMP. 

This Lamp has been constructed for using up kitchen stuff, &c. The 
wick is circular, and runs down into the tallow receptacle which is sur- 
rounded by a cistern, into which boiling water is poured when the 
lamp is required to be used. It gives a Ught equal to about ten mould 
candles, at a cost of about a halfpenny per hour. 

THE VICTORIA CAMPHINE LAMP. 

Camphinb is the name of the popular light of the present season, 
and a very clear and beautiful light it is. In the thing itself, however, 
there is nothing new, for it is simply rectified spirits of naphtha, tar, 
or turpentine, and the patent for it (granted to Mr. \Vm. Oxley 
English, of Hull, December, 1842) extends only to a particular 
mediod of effecting the rectification. Mr. English's description of his 
method is as follows : — 

" I take a dose vessel ; into this vessel I introduce a pipe in con- 
nexion with a steam-boiler, so that the steam is introduced below the 
liquid under process, and rising up through it carries vapour therewith. 
From the upper part of this vessel a pipe communicates with the lower 
part of a second vessel. From the upper part of this second vessel a 
pipe communicates with the lower part of a third vessel, and so on for 
any number of vessels which may be found convenient. I use four, 
brt more would be better. I place the spirit which is to be purified 
in the first of these vessels, either alone or mixed with water, and in 
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some or all of the others, I place water mixed either with potasas, 
quicklime, soap leys, or any other alkali or alkaline sabsCanoe, or else 
with sulphuric or some other add, and in those Tcssels not ooataining 
such mixture, I place pure water. The mouth of the pipe opening 
into the bottom of each yessel must be below the liquid oontained in 
that yessel, and at the lower extremity of each pipe is a bulb pieiced 
with holes, and I prefer that each of these pipes should be in con- 
nexion with the steam-boiler, so that fiiee steam may pass through the 
liquid in each vessel, and the mouth of the pipe opening into the top 
of the vessel must be above the contents, and part of each pipe must 
be so elevated that the liquid in one vessel shall not flowinto another; or, 
in place of the steam-pipes, I apply heat to the vessel in which the 
spirit is contained, so as to drive the spirit over in vapour, which 
passes along the pipes into the successive vessels, and through the 
liquid contained in them. The temperature of the liquids oontained 
in the several vessels may thus be kept above the condensing point of 
the vapour, either by the heat of the vapour itself, or by external heat 
applied to the sevezal vessels. The vapour from the last of these 
vessels is conducted to a condenser, and condensed in the ordinary or 
any other method. The spirit is thus purified by the chemical actira 
of the acid or alkali through which it is driven in a state of vapour, as 
well as by the mechanical action of the water. After the spirit has 
been condensed, I further purify it by filtering it through lime or any 
other alkaline or acid substance.'' 

The danger of using so inflammable a spirit as rectified naphtiia or 
turpentine is of course very considerable ; and unless it can be 
efiectually guarded against, the camphine lamps are not likely to have 
a very long career. The best contrived lamp for the purpose whidi 
we have yet met with is that of Mr. C. F. Smith, of No. 281, Strand. 
It will be found described in the Mechanics* Magazine, No. 1075. 

THE VB8TA LAMP. 

Dr. Ure has drawn up the following Report of Photometric Experi- 
ments upon Young's Vesta Lamp, with spirits of turpentine, to deter- 
mine the cost and quantity of illumination, compared with the best oil 
Imips and candles. 

The Vesta* Lamp burning with its utmost brilliancy without smoke, 

* The Vesta is the name given to the first (we believe) Camphine lamp. 
Mr. Younar, the patentee, states the following to be the distinctive features of 
his invention :— ** My lamp is constnicted tor burning highly rectified spirits 
of turpentine, or camphine. The liquid is always kept cold m the lamp, pre- 
served from any possioility of beini^ heated, or warmed. No tube or metal 
connecter of any description is allowed to pass into, or through the liquid, 
from the burning part of the lamp. A perfect non-conductor, of wood or other 
proper material, is placed between the burner and the liquid. The cotton is 
suspended from the burner, and hangs down in the spirit sufficient in itself fbr 
the capillary attraction without the assistance of tubes or any conductor of 
heat to the liquid. The air for the support of the interior of the ring of the 
flame is passed in between the wick on an entirely new principle : thus not 
only avoiding the necessity of a tube to convey air from the underside and 
through the liquid, but savinr the nuisance of the oil cup as well u the 
expense.**— Atechatiict* Magazine, No. 1080. 
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emits a Hght equal to very nearly twelve wax candles of three to the 
pound, and it consamea, in that caae, exactly one pint of spirits of tur- 
pentine in ten hours, Tslue 6d, — hence, the cost per hour for a light 
equal to ten such candles is ^d, ; whereas that from wax candles would 
be nearly 6d, — from stearine, A^d. — from Palmer's spreading wick 
candles, nearly 3d, — ^from tallow moulds, 2^.— from sperm oil, in 
Careers mechanical French lamp, lid, — thus : The Vesta Lamp, ^d. ; 
Carod's Lamp, l^d, ; Palmer's Candles, 2kd, ; Stearine Candles, 4i^, ; 
Wax Candles, 6d. 

But one great adyantage of the Vesta Lamp is the snowy whiteness 
and purity of its light, which is therefore capable of displaying the 
more delicate colours of natural and artificial objects, flowers, paint- 
ings, &c. in their true tints, instead of the degraded hues visible in 
them by the light of candles and ordinary oil lamps. 

The size of the flame from which so much light is emitted in the 
Vesta Lamp is greatly smaller than that of gas or oil argand flames of 
equal intensity-^a difference to be accounted for from the great dif- 
fts-ence in the chemical composition between spirits of turpentine and 
fat oils. The spirits consist entirely of carbon and hydrogen — 88^ 
carbon, 11} hydrogen, in 100 parts — and thus consume per cent. 328 
parts of oxygen. Sperm and other unctuous oils consist of 78 carbon. 
Hi hydrogen, and 10^ oxygen, in 100 parts, which require for con- 
sumption only 287*2 of oxygen, because the oxygen already present in 
the oil can itself consume, without emission of light, 2*6 of carbon and 
9*4 of hydrogen — ^thus leaving only 85*5 parts of combustible elements 
for the atmosphere to bum. For this reason 87^ parts, by weight, of 
spirits of turpentine, will consume as much oxygen as 100 parts of 
sperm oil, and will afford a more vivid light, because they contain no 
oxide in l^em, as fat oil does, to damp the combustion. In the spirits 
of turpentine the affinity of the elements for oxygen is entire ; whereas, 
in fat oils, it is partially neutralised beforehand — ^just as spirits of wiue 
would be if mixed with water. 



IMPROVED CANDLES. 

Mr. Gwynne, of Putney, and Mr. Wilson, of Belmont, Vauxhall, 
have patented certain Improvements in the manufacture of Candles and 
in apparatus for, and processes of, treating fatty and other substances 
for making of Candles, and other uses. 

Hie apparatus is a close still, with appendages suitable for the dis- 
tillation of tallow, lard, oil, and other fatty substances, excepting 
always cocoa-nut oil, when intended to be used in the manufacture of 
candles. The body of the still is made of copper, varying in thickness 
from three- eighths of an inch at the bottom, to one quarter of an inch 
in the upper part. It is filled by means of a pipe which passes through 
the top of the still, down nearly to the bottom, where there is a small 
round cavity formed, into which the end of this pipe dips. After the 
tiUow, or other substance, has been melted by the application of heat 
to the outside of the still, steam is diffused in numerous small streams 
through it, by means of a pipe which leads from a boiler to the stiU« 

6 
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and pasring downwards terminates at the bottom of the still, in a per- 
forated coil, or instead of steam, carbonic acid may be em{4oyed ; but 
the former is preferred. The products of distillation are conducted, by 
a third pipe, to a separate yessel, where they are collected. All these 
pipes are furnished with stop-cocks or yalyes, so that when the finer 
parts of what is being distilled have come over, by shutting off the com- 
munication with the receiver, and leaving only the supply and steam- 
pipes open, the pressure of the steam on the surface of the residuum 
accumulated at the bottom forces it to raise up the supply pipe, whereby 
the still is cleansed for another operation. 

The various purposes to which the patentees propose to apply this 
apparatus will be seen from the claims with which their specification 
concludes, which are as follows : — Ist. The treating in manner above 
described tallow, lard, oils, and other fatty substances (excepting 
cocoa-nut oil,) when intended to be used in the manufacture of candles. 
2d. The similar treatment of these substances, when used for the 
manufacture of soap. 3d. The application of steam to the distilling of 
these substences. 4th. The application of carbonic acid for the same 
purpose. 5th. The manner of collecting the products, and cleaning 
out the still. 6th. The re-distilling (by means of the apparatus de- 
scribed) of the acids of stearine, with the atmospheric air excluded, 
after the same have been previously distilled under exposure to the 
atmosphere. 7th. The distillation of rosin oil by steam, the atmo- 
spheric air being excluded. 8th. The re-distilling of the residuum of 
a first distillation, after it has been ^ected by the means before 
described, and then saponified. 

LIGHTS F0& LIGHTHOUSES. 

A PAPER has been read before the Paris Academy of Sciences by 
M. Fran9ois, " On Lights for Lighthouses." That gentleman has 
succeeded in manufacturing lenses of much greater power than any 
before known ; so powerful is their illuminating property, that from 
an experiment made at the Observatory at Paris, it was proved that a 
revolving lamp of four wicks gave a light equal to 140 Carcel lamps, 
while the oil used was only 700 grammes (l^lb.) — a single Carcel 
lamp consuming 42 grammes. M. Arago observed, in respect to this 
invention, that an order had been received for their application in 
England. 



ECONOMY OF FUEL. 

In the coldest weather of the winter (1843), the required degree of 
temperature and ventilation at the Model Prison at PentonviUe was 
maintained at a cost of less than one halfpenny per cell for 24 hours, 
although the cost of fuel was at London prices. — Parliamentary Report, 



wylam's patent fuel. 
Notwithstanding the great number of patents which have been 
taken out for artificial fuels during the last ten years, it is certain that 
down to the close of the past year a good and efficient substitute for 
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natural coal still remained a desideratum. Grant's fuel, which the 
Qoyemment took at one time under its special patronage, has not been 
found to answer the expectations formed of it, and is no longer sup- 
plied to the Royal Navy steamers. Of Cooke's fuel, which was tried 
at the Polytechnic Institution last sprinic, snd gave such promising 
results, we have heard nothing further, and presume that that also has 
proved in some respect or other a failure. The fuel which we have now 
to bring under the notice of our readers, would appear, according to 
all accounts, to be in good truth the very thing so long desired. 

First, the Wylam fuel exceeds the best natural coal in heating power 
by about 25 per cent., while, weight for weight, it does not occupy more 
than half the space. A ton of natural coal occupies on the average 45 
cubic feet, but the same weight of the new coal occupies only 30 ; pre. 
seating an advantage in point of stowage of 50 per cent. This dif- 
ference in bulk is fully accounted for by the very small quantity of 
residual matter furnished by the combustion of the new coal ; it 
amounts to but 1 pound in 280. The natural coal has mixed up with 
it a large portion of extraneous substances, which contribute nothing 
to the heat evolved ; while the artificial is made up almost entirely of 
purely combustible ingredients. 

Secondly, it bums with abundance of fiame (which no other artificial 
fbel we know of doss), and the smoke it emits is not only much 
lighter than usual, but wholly free from ofifensive odours. 

And thirdly, it is of so homogeneous, compact, and hard a quality, 
as not only to resist breakage in the course of stowage, but to burn to 
the last without running. We believe that as much cannot be said of 
any other artificial fuel. We have seen some sorts which were no 
sooner ignited than a process of fusion commenced, which speedily re- 
solved the whole into one intractable mass ; and Grant's fuel has been 
known to run, under no greater heat than that to which it has been 
subjected in the bunkers of an engine room. 

It is impossible to rate too highly the importance of a species of 
fbel possessing such properties as these to the interests of steam navi- 
gation. It may be said, indeed, to multiply at once by three-fourths 
the effective force of this arm of the public service. A vessel now 
capable of stowing but 600 tons of fuel, may now stow 900 tons, and 
of such a quality as to have 25 per cent, greater heating power, which 
is equal to an increase of 75 per cent, on the vessel's steaming capa- 
bilities. Instead of voyages of 2000 and 3000 miles, we may now 
hope to see shortly voyages of 4000 and 5000 performed with equal 
fadlity and certainty. 

Mr. Wylam first makes an artificial composition (which is used 
afterwards as a fiux for the formation of the coal) either from small 
coal, or coal dust, and tar or pitch, or from peat or turf, and tar or 
pitch, in manner following. 

When made from small coal or coal dust and tar, or pitch, 
the inventor mixes together equal parts of these materials (pre- 
fieiTing that sort of tar which is to be obtained from gas works, and 
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is produced by the distillation of coal,) and nilijeets die mixture to t 
very strong heat till the particles of coal have the appearance of being 
completely fdsed and amalgamated with the tar or pitch, (which is 
generally in the space of about an hour). He then poors cot the 
mixture on some cold surface which has been previously powdered 
over with coal dust to prevent adhesion, and allows it to oooi ; wheo 
cold it becomes quite hard and solid, and is of a perfectly uniform 
texture. It is then ground into powder for subsequent use. 

When the artificiid compmsition is made from peat or turf, and tir 
or pitch, Mr. Wylam proceeds as follows : he takes 50 parts of pest 
or turf in the state in which it ordinarily comes from the field, and 
frees it from the greater portion of the moisture which it oontsins, 
either by pressure or evaporation. He adds to it an equal weight of 
tar or pitch (preferring coal-gas tar as aforesaid,) and mixes the two 
materials together ; he then leaves them in this state for two or three 
hours, after which he places them in a cauldron, or other suitable vesid, 
where they are subjected to a boiling heat for about three hours. The 
peat or turf has at the end of that time all the appearance of being 
completely dissolved in the tar or pitch. The mixture is then cooled 
in the same way as the coal-tar mixture first before described, and 
when hardened, it is also ground to powder and used in that state. 

The mode of applying the said artificial composition to the pepars- 
tion of fuel varies with the nature of the substances from which the 
fuel is made. To manufacture a fuel from small coal or coal-dust, or 
in other words, to convert small coal, or coal dust, into lai^ coal, 
from 85 to 92 parts thereof are laid upon a hot plate, or put them 
into a cauldron, or other vessel, and subjected to a strong heat, 
adding thereto, from time to time, from eight to fifteen parts of the 
artificial composition of either of the varieties aforesaid, stirring the 
materials well together until a complete amalgamation of them appears 
to take place (which is generally in about a quarter of an hour). The 
product of this operation is a plastic substance of about the consistency 
of clay. While it is yet in a hot state it is put into moulds, and as 
each mould is filled, it is subjected to strong pressure, either from the 
ram of a hydraulic press, or from the fall of a tilt hammer upon it, or 
by any other suitable mechanical means. The moulds are then adt 
aside to cool, and when cooled, they are opened and the blocks of coal 
removed. In point of cohesiveness, solidity, and uniformity of 
texture, these blocks are equal to any coal of natural formati(m. 
They possess also great heating power, do not run or fall asunder at 
very high degrees of heat, do not deteriorate from exposure to the 
action of the atmosphere or of moisture, and leave an exceedingly small 
portion of ashes, generally quite free from clinkers. 

To prepare, with the help of this artificial composition, a rich coal 
from a poor coal, Mr. Wylam adds to any given portion of the small 
or dust of the poor coal, which is required to be made rich, from 10 
to 15 per cent, of either of the varieties of the artificial composition, 
according to the degree in which the coal requires to be enriched. The 
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miitare is then subjected to exactly the same processes of heating, 
moulding, pressiDg and cooling, as before directed for the purpose of 
oouTerting small into large coal. 

To prepare with the help of this artificial composition a fuel from 
dry peat or turf, or the refuse of tan pits, or any other vegetable sub- 
stance possessing like combustible properties — take 60 parts of peat or 
taif, or tan-pit refiite, or like combustible vegetable substance, and 
reduce it to powder : then add 25 parts of small coal or coal dust, 
and 15 parts in the state of powder of the artificial composition of 
either of the varieties before described, but preferring that made from 
coal and tar. Mr. Wylam then mixes the whole well together, and 
passes them through the same processes as before directed to be 
followed for the conversion of small into large coal, and poor coal into 
rich. The product is a fuel similar in appearance to coal, and which, 
weight for weight, will evaporate as much water as some of the best 
sorts of small coal. 

Though the patent for this fael is in the name of Mr. Wylam, he 
daims the invention only as '* the communication of a foreigner 
residing abroad" — Mr. Marchal, of Brussels, C.E. Still, but for 
tbe extreme pains which Mr. Wylam and (his partners (Messrs. 
Bertram and Parkinson) of the Tyne Coal Company, have taken to 
test the value of Mr. Marchal's invention in every possible way, pre- 
viously to bringing it before the public, it would most probably 
never have attained to the degree of perfection which it now exhibits. — 
Abridged Jrom the Mechanics* Magazine, No. 1074. 

CONSTRUCTION OF FLUES. 

Mr. Sylvester proposes to remedy the evils attendant upon the 
ordinary construction of Flues, Fire-places, and Grates, by building 
every flue perfectly vertical ; each flue for every fire-place, in all the 
stories, not only to ascend to the chimney-top on the outside, but to 
be continued down into the basement in lines parallel to each other 
from top to bottom, the fire-place or grates not being under the flues, 
but projecting in front of the chimney breast. The smoke from the 
fire is made to pass through an aperture into the flue at the back, 
wfaidi opening can, when the fire is not in use, be closed by an air- 
tight sliding door, while another, opening into the flue under the fire- 
grate, allows the ashes, dust, and other residue from the fire, to be 
deared away into the descending or tail -flue, whence it falls to the 
bottom thereof in the basement story. 

The liaes being built perfectly straight and smooth, all lodgment of 
loot is prevented, and, consequently, the evils attendant on the con- 
traction of the flue and falling of dirty matter into the apartment 
have no longer existence, while the defective action of the chimneys, 
arising from this cause, is, as a necessary consequence, done away 
with. 

This concerns the flue considered as a means of carrying away the 
smoke, and causing the perfect action of the fire ; but an equal, if not 
a greater advRutage consists in doing away with thfi iieGe%%\t^ ^1 v««»^- 
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ing each flue into tbe fire-place of tbe room it belongs to, witb the 
accompanying evil of a long preparation of the room by taking up 
carpets, covering fiimitare and books, removing ornaments, &c. &c., 
to the great destruction of comfort and loss of time. 

All these formidable evils are completely avoided, since by this 
means it is merely necessary when a chimney requires sweeping to 
close the door at the top of the grate with which tbe flue communi- 
cates, and the sweep may go into the basement story, open the door 
at the bottom of the tail or descending flue, and take away the soot and 
ashes there collected. He may then, by the use of the machine, since 
the climbing boys are no longer permitted, brush down, from top to 
bottom, any small portions of soot that may hang to the flue, when 
the whole can be removed without the slightest interference with the 
room to which the flue belongs. The whole of the flues in a stack 
may be swept at the same time with as little inconvenience as one, since 
they all descend into one chamber and open at the same level. 

It is worthy of remark that the flues being quite straight there are 
no shoulders, as in tortuous flues, for the soot to lodge upon, and, 
consequently, the operation of sweeping will not be required nearly ao 
often as with the ordinary chimneys, and the removed of ashes may 
take place at any distant intervals of time, instead of two or three 
times a-day ; for instead of the ashes being carried through the rooms, 
they are made to descend the tail-flue, and are thence carried away 
with the soot. — TVansaciions of the Society of Arts ^ Vol. liv. 



tappan's improvements for increasing draught in chimnbts. 
These improvements are applicable to all descriptions of furnace 
chimneys, but more particularly to those furnaces where anthracite is 
consumed. In the upper portion of the chimney two concentric 
cylinders are placed, forming a chamber between their two circum- 
ferences ; in the upper part of this chamber are inserted a number of 
spiral partitions, extending some distance downwards ; at the bottom 
of this chamber is inserted a pipe, which is carried down the side of 
the chimney, and connected with the blast apparatus, and a powerful 
current of air rushing out of the top of the chamber, and coming in 
contact with the gases evolved, will discharge the same, and thereby 
cause a powerful draught up the chimney. The helicle partitions 
cause the air to diverge more or less from a vertical line, and ascend 
in a spiral form into the chamber. The centrifugal force thus gene- 
rated in the particles of the ascending current of air causes them to 
be thrown or spread out more or less laterally, and thus materially 
increases the effect of the expelled currents of smoke in the chimney, 
and greatly improves the draught. — Mining Journal, 

prevention of smoke. 
Mr. Fairbairn has made to the British Association a communi- 
cation relative to the progress of the committee appointed to inquire 
into the combustion of f^el and the prevention of smoke, detailing 
tbe results of a number of experiments on the different kinds of fuel ; 
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and provided it be correct, that the heating powers of any description 
of fuel be a proportional of the quantity of carbon it contains, it then 
follows that every kind of coal which yields the greatest quantity of 
carbon will be found the most advantageous in the uses and economy 
of the furnace. In assuming this to be the case, Mr. Fairbaim gave 
an analysis of a great variety of fuels ; of which we may enumerate 
the following : — 

Carbon. 

Caking coal contains 75*48 

Splint coal „ 75*00 

Chevay coal „ 74*45 

Cannelcoal „ 64*72 

Welsh ftimace coal „ 88*06 

Welsh stone coal „ 89*70 

Welsh slaty coal „ 84*17 

Derbyshire furnace coal „ 52*88 

Derbyshire cannel coal „ 48*36 

From the above it will be seen that a great deficiency exists in the 
quantity of carbon in the Derbyshire coal, as compared with the 
Welsh and others above enumerated. The Newcastle, Durham, and 
Lancashire coals were also examined, and from a careful analysis by 
Mr. Richardson, the two former were found to contain — 

Carbon 85*613 

Hydrogen • 6*205 

Azote and Oxygen 7*226 

Ashes 1*956 

100 
The Lancashire gave nearly the same results, with the exception of a 
slight deficiency in carbon, and rather more ashes. — 

Carbon 82*90 

Hydrogen 6*86 

Azote and Oxygen 7*91 

Ashes 3*26 

100 
In addition to the above, a number of other kinds of fuel, such as 
lignite, turf, and some prepared fuels, were analyzed ; and from their 
constituents were found more or less adapted to the purposes of the 
furnace.; and, taking a general average of the whole, it appeared that 
the bituminous coal, which contained the greatest proportion of 
carbon, was the best calculated for the objects intended in the inquiry. 
The different kinds of anthracite were probably an exception, as 
regards the quantity of carbon they contain ; but, taking into con- 
sideration the extreme tenacity of this description of fuel, it was 
considered more obdurate as a free burning coal than those pre- 
viously examined. Mr. Fairbaim next went on to discuss the pro- 
portions of the furnace to the heating surface of the boiler. On this 
subject a great diversity of opinion prevails ; and from the variety 
of forms, conditions, and proportions of furnaces, the greatest per- 
plexides were created, and the difficulties increased in coming to a 
decinon on these points. It, however, appeared, from a series of 
experiments and observations, that the furnaces in ordinary \^<^S\&t% 
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were too large for the number of square feet ezpoied to the action of 
the fire, and that the best proportions for stationary boilers were, as 
1 of grate bar to 30 of recipient surface, and as 1 to 15 in marine 
boilers. On the evaporative powers of boilers, and the intenrity of 
heat in the flues, a considerable number of experiments had been 
made, and a number of diagrams from Mr. Henry Houldsworth's 
pyrometer, indicating the temperature of the flues and the condition of 
the furnace under every change and circumstance, were laid before 
the Section. The diagrams exhibited the changes which were con- 
stantly going on in the furnace and the flues, as the gases were evolved 
from the commencement of every change of coal to its final com- 
bustion. These laborious experiments (made under the direction of 
Mr. Houldsworth, and extending over a period of nearly two years) 
were too voluminous to be read to the Section, and were therefore 
reserved for future reference in the Report. 

Mr. Fairbaim concluded with the description of a newly inyented 
boiler, which seemed to possess many excellent qualities for the 
economy of fuel and the prevention of smoke. The boiler was of a 
Tcry simple construction, of the cylindrical form, and contained two 
internal flues, about 2 feet 6 inches diameter, extending the whole 
length of the boiler. Each flue contained a separate furnace, which, 
surrounded in every direction by water, formed ready absorbents for 
the radiant heat as it passed off from the fire. On this plan, the 
gases from both fires were carried forward through the whole length 
of the flues to the opposite end, where they unite, and where a new 
and additional process of combustion takes place. From the descrip- 
tion thus given, it would appear that the operations of the double 
flues were useful in effecting the ignition of the gases as they came in 
contact respectively from each furnace. The original intention of the 
double flues and fires was not to lessen the smoke, but to enlarge ihe 
steam span, and prevent what is technically called priming in the 
boiler. It, however, exhibited peculiar properties, and by a simple 
process of firing the furnaces alternately ^ the whole phenomena of 
nearly perfect combustion is accomplished. To effect these objects^ 
it is only necessary to charge the furnaces alternately every half hour, 
and it will be found that during the time one fire is replenished with 
fuel the other is making gas, and the currents from the clear burning 
fire passing off at a higher temperature than the carbonaceous matter 
evolved in the newly-charged furnace, the products are ignited the 
moment they come in contact, and the nuisance of smoke by these 
simple means prevented. — Athen<Bumt No. 885. 

THE SMOKE PREVENTER. 

Mr. Rettib's Smoke Preventer is a semi-circular plate of iron» 
with a flange at the top — the sides with passages for air ; the plate is 
pierced vrith holes, while the one-third of the fire-grate underneath is 
open for a fresh current of air, which supplies an extra quantity of 
pure oxygen into the body of the coal, which consumes entirely the 
imoke and prevents any chimney which has a bad draught firon 
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poUntiDg the apartment or destroying the fiimitnre of the room or 
health of the inhabitants. It may be used in the most modem or 
tntique grates, made either of cast-iron or fire-brick. The saving of 
fad is also great; the combustion is complete, entirely preventing 
smoke. — Polyieehnie Review t No. 5. 

IMPROVED COOKING APPARATUS. 

Mm. Rbttie, of Goocock, Renfrew, Scotland, Civil Engineer, has 
patented certain '* Improvements in Gridirons, Frying-pans, and 
other Cooking Utensils, and Heating Apparatus.'' The invention 
consists in the arrangement and construction of machines and apparatus 
for the purpose of heating or wanning the interior of buildings ; and 
in the arrangement and construction of vessels and utensils used in 
cookery. 

One portion of the invention is an economic stove, e£fiecting by its 
arrangement and construction, and its action, a great economy in fuel 
or the combustible used in it, as well as a more equable and perfect 
distribation of heat, and that to a far greater distance from its source, 
than stoves of ordinary construction in present use. It also effects 
a complete correction and removal of the noxious effluvia produced by 
combustion, in stoves of ordinary form and construction. The pecu- 
liarity of arrangement and construction consists in the mode of 
admission for the air required to be heated for distribution, and in the 
arrangement of the pipes by which such distribution is performed, by 
which all the heat is taken from the main body before discharging the 
same into the chimney ; and it is .equally applicable to the operations 
of heating and of cooking. 

Another description of stove, formed on the same principles of 
construction as the economic stove just described, is applied to the 
processes of cooking, and to the purposes of heating or warming the 
building in which it is placed, at one and the same time. This con- 
struction also applies to the purposes of a laundry or cooking stove. 
It is provided with a hot table and its usual appurtenances, and is ap- 
plicable to the particular processes of stoving, steaming, and other 
purposes of that character, whilst at the same time it operates to 
distribute heat through the different apartments of the house. 

The inventor makes a modification of the economic stove, adapted 
to tiie general purposes of heating required in vineries, hot and green- 
houses, and all regular and scientific arrangements of buildings for 
horticultural purposes ; and to the warming and ventilating of the 
cabins and the different parts of the interior of ships. 

Blocks, of curved form, cast in iron, or made of fire*brick, clay, or 
other incombustible and refractory substance, are applied to reduce 
the area or capacity of open fire -grates, and so to effect a reduction 
in tiie quantity of fuel consumed, and by consequence in the volume 
of smoke produced thereby. Small apertures are formed in such 
blocks for the purpose of admitting a free circulation of air about the 
sides and bottom of the stove, whence it issues into the open 
■partmeat* 
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He makes a utensil which he denominates a metallic icnibber, for 
the purpose of cleansing, by the process of scouring, of colinary 
utensils and apparatus. It is formed or composed of metallic wire, 
of thickness properly suited to the required size of the utensil itself. 

In its constructioa, he intermixes hemp or other materials, as 
bristles, or any vegetable or fibrous materiid, with the wires, and the 
assemblage or compound so formed is bound firmly together. 

Various ingenious modifications of cinder-boxes, coal-boxes, and 
cinder-shovels, are made, which, by a simple construction, operate an 
economy in the consumption of fuel. 

He has also organized new applications of earthenware, as moveable 
linings for culinary or other vessels formed of cast or wrought iron, 
or any of the metals. 

A new form of sheet iron gridiron is constructed by striking it at 
one operation out of the metal plate by dies, or any of the well- 
known methods of effecting such operations, giving the required form ; 
and this is formed either with plane or raised edges. 

Other gridirons are formed of cast iron, and have fluted convex 

bars, and grooves or channels with interstitial openings, and projecting 

' vertical ridges or bars, on which the substance to be exposed to the 

action of the fire is to be placed. — Abridged from the Polytechnic 

Review i No. 5. 



MECHANICAL CHIMNEY SWEEPING. 

Mr. John Parsons, of Brompton, Middlesex, has patented 
** certain Improvements in Machinery, or Apparatus for Cleansing 
or Sweeping Chimneys or Flues." 

Many attempts have been made to construct machinery by which 
chimneys might be effectually cleansed, and for some time a simple 
contrivance was made use of, consisting merely of a radiating brush 
forming the head of the machine, fixed upon the extremity of a flexible 
cane, to which joint after joint was added, after the manner of a com- 
mon fishing rod, in order to make the brush pass directly up the 
chimney, fiut, in the great majority of cases, this head or brush 
failed entirely to produce the required results, for, according to the 
usual construction of chimneys, it was found that some parts required 
to be cleansed much more carefully than others, and it was evidently 
impossible that this could be done with the sweeping brush or head of 
simple form referred to. One thing became certain, that the cleans- 
ing and sweeping chimney flues must necessarily fall into other 
hands ; and that instead of their being cleansed by boys and children 
entirely ignorant of any refined mechanical action or process, the work 
must be performed by mechanical men, and that with well-devised 
machinery, of s!mple arrangement and sound construction, easy of 
management, and efiicient in its operation. The latest, and, in many 
respects, the best, scheme for this purpose, is the subject of the patent 
granted to this inventor, consisting : — 

Firstly, In the construction and mechanical arrangement of a com- 
pound sweeping-brush, or brush-head. Secondly, In the construction 
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and the meclianical arrangement of supporting rods, shaft, or stem, 
on which the sweeping brash, or brush-head, is fixed ; and the mode 
of combining the brash-head and the shaft or stem together. Thirdly, 
In the construction and the mechanical arrangement of apparatus by which 
the shaft or stem, together with its attach^ brush-head, is in practice 
applied to the chimney flue. 

The sweeping brash, or brash -head, by which it is fixed to the upper 
extremity of the elevating shaft or rod by a screw ferrale attached to 
it. A fiat and circular brash is arranged on a cylindrical block, and 
the upper face of this block is furaished with a projecting ring, around 
which are arranged eight small rollers, by which the passage of the 
rod is facilitated in turning acute corners or angles in a chimney flue, 
or in surmounting accidental obstacles. On the lower face of the 
same block, and below the brash, a similar arrangement of eight small 
rollers is made, of smaller dimensions, for the same end. The ele- 
▼ating rod is formed of whalebone, of malacca, of rattan, or any of 
the flexible canes ; or of any substance possessing sufficient flexi- 
bility and toughness to bend as much as the free passage of the brash- 
head may require in sweeping chimney flues of the ordinary dimen- 
sions, and to recover its straight direction when released from such 
constraint. This degree of flexibility, toughness, and strength, is ob- 
tained by constructing the centre of the rod of a flexible material as 
aforesaid, and covering it with metal wire wound spirally around it in 
close coils ; and this, for further security, may be covered with gum, 
caoutchouc, or other elastic substance. At the centre of a metal plate 
which covers the upper side of the block on which the circular brash 
is arranged, there is inserted in a screw socket a smaller rod of con- 
straction similar to the principal elevating rod already described; 
this carries, at its upper extremity, a small block, which is also 
furnished with eight small rollers. These rollers, together with the 
flexibility of the smaller rod, facilitate the passage of tbe entire 
brash -head. 

The circular brash is of whalebone, or split cane, or bass, hair, or 
any of the materials of which sweeping brushes are generally con- 
structed, tbe material being varied to suit the circumstances of the 
chimney flue, as regards the dimensions of its horizontal section, and 
the nature of the surface to be swept. 

The specification also describes another constraction, or modifica- 
tion of tiie sweeping brash or brash-bead, by which it has a power of 
self-adjustment, as regards its bearing and pressure against the sides 
of the chimney flue, and so it affords it a greater facility of advance 
in cases of intricacy of construction of the chimney flues, or fre- 
quent changes of direction in their passages. 

The supporting rod or stem has a metal plate fixed transversely 
upon it ; and there are ears projecting from the under side of the 
plate, carrying between each pair a small spindle, each small spindle 
forming a joint pin, on which a metal socket moves, the socket form- 
ing the setting of a portion of the required sweeping brash. Of these 
sockets, in practice he arranges four. Springs are e.tta&Vi«,^ V^*^ >;2ew<^\& 
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lower ends to the principal sapporting rod or ttem, thft upper and 
projecting ends acting against the under sides of the metal aock^, 
forming the sweeping brush. The action of the sprins^ upon tiie 
metal sockets, by their tension, keeps the portions of the iweeping 
brush in their required horizontal position : but when the brush-head 
is thrust into the chimney flue, its pressure against the sides of the 
passage throws them into an inclined position. When the brush-head 
is made to descend in the chimney flue, as in the action of forcible 
sweeping, they either remain in the horizontal position, or they as- 
sume an inclination upwards, the angular quantity of audi incli- 
nation being regulated by the width of the chimney flue. The in- 
Tcntor provides a guide socket or clip, which is made hollow tiirough 
its entire length, allowing it to be set upon the principal sup- 
porting rod or stem of the machine, at any point at which it may be 
required. The supporting rod is clipped or inclosed within sudi guide 
sockets, at the required points, by opening them on their joints, there 
attaching them by tightening screws. Eight small rollers are set 
about the larger diameter of the socket, by the action of which the 
supporting rod is assisted in its passage over or against angles in the 
chimney flue, or casual obstructions. 

The patentee also describes an apparatus by the operation of whidi 
the sweeping brush or brush-head is applied to a chimney flue, and 
passed through its length by the supporting rod, in order to operate 
its sweeping or cleansing either during its ascending or descending 
passage ; a cylinder or drum of wood, of about three feet in diameter, 
with radial arms, and its circumference or rim of about eight inches in 
width : about the rim a semi-cylindrical helical groove or hollow is 
formed of about one inch in diameter : this groove is continued about 
the circumference of the drum, making about ten revolutions thereon, 
and in this helical groove he applies the flexible supporting rod, com- 
posed as hereinbefore described ; it is flrmly attached by its lower ex- 
tremity to the first entry or commencement of the helical groove of 
the drum, and on its upper extremity the brush-head is attached to it, 
as before described. The supporting rod thus applied to the drum is 
held in contact with it, and is supported in its convolutions in the 
helical groove by metal springs applied to each turn of the helix on 
the drum, on its front and hinder sides. A curved metal plate is ap- 
plied to the hinder side of the drum, serving as a leading or guiding 
plane for the passage of the supporting rod into and through the lower 
part of the chimney flue or the fire-place. An iron spur wheel, of 
about eighteen inches in diameter, is set on the spindle or axis of the 
drum, and attached to it. A cross framing supports the spindle and 
the outer case of the drum. The spur wheel is driven by an iron pinion 
of about six inches in diameter, and this is actuated by manual labour 
applied to a winch. The machine is built on a bottom board or plate, 
which has small metal points for the purpose of keeping it steadily 
held to the floor of the apartment. There is an iron stay bar by which 
the machine is kept at the proper distance from the back of the chim- 
ney or fire-place. 
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A dial plate, fixed on the framework of the dram, registers the 
immber of feet through which the sweeping brush is made to advance 
in the chimney flue, by an index or pointer fixed on the spindle of 
the drum. A smaller dial plate is placed above this, and is moved 
by the pointer of the larger dial acting on pins set upon the face of the 
dUal, 8o that a fixed pointer on the upper dial indicates on its own dial 
the divisions or spaces marked by the larger dial, multiplied by ten. 
Thus, the larger dial indicates by each of its divisions one foot, and 
by each entire revolution ten feet ; the upper dial indicates by each of 
its divisions ten feet, and by each entire revolution one hundred feet. 
By this means the chimney flue may be gauged or measured before the 
operator commences the sweeping, and he is thereby informed with 
precision of the position or place of the sweeping brush in the 
chimney flue at any point of its position, and also when it has arrived 
at the top of the chimney flue and completed its required course. — 
Abridged from the Patentee's Specification, 

IMPROVEMENT OF CHIMNETS. 

Messrs. Boyd and Son, of Welbeck Street, have registered the 
following improvements : — 

First, is the Hermetic Chimney Valve, for preventing downward 
draughts in chimne3rs when without a fire. This is stated by the in> 
ventors to be an efficacious substitute for the imperfect smoke doors 
hitherto fitted to register stoves, which have proved inadequate to 
exclude from diimneys, out of use, the nuisance of downward draughts. 
This evil, so much complained of, but hitherto so imperfectly remedied, 
is particularly found to prevail where two or more chimneys are con- 
nected with one apartment, or, more frequently, where two or more 
apartments, each having a chimney, communicate with each other. 
In such cases, the air withdrawn by a fire burning in one chimney, 
instead of being replaced by fresh air from the staircase or interior 
passages of the building, is more readily supplied by the nearest 
diimney shaft, in which the specific gravity of the air is greater than 
the vrarmed air of the apartment, and thus downward draught is pro- 
duced. In the majority of cases this can alone be prevented by effec- 
tually closing the chimney through which the air is found to descend ; 
but, owing to the subtilty of atmospheric air, it has ever been a matter 
of difiiculty to contrive a chimney door combining the requisite accu- 
racy, of construction, with durability and perfect freedom of working, 
after exposure to smoke, soot, damp, &c. These desiderata, however, 
the hermetic chimney valve affords at a moeerate expense ; and being 
constructed without hinges or fastenings of any description, it cannot 
possibly become corroded or unsound, may be readily cleansed from 
any deposit of soot, and is capable of application to any chimney, 
without alteration or removal of the stove in use. 

Messrs. Boyd's second improvement is, the Himalaya Funnel for 
the cure of smoky chimneys. This funnel derives its name from an 
apparatus similar in principle, which is extensively used on the Hima- 
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laya mountains, rising 28,000 feet above the level of the sea. The 
principle upon which this apparatus is constructed, is that of conduct- 
ing the smoke through apertures in the sides of the chimney shaft, 
into an outer case of considerable length, which extends above the 
top of the chimney, and is open both at the top and bottom, the 
chimney shaft itself being perfectly closed at the top. A current of 
air thus passes vertically through the outer case ; and, in conformity 
with an established law, that when two currents of fluid matter passing 
in the same direction, but in separate channels, arrive at any point H 
confluence, the stronger current draws along in its course, and with a 
considerable portion of its own velocity, the weaker current* : so tl^ 
force of the wind, which checks in other instances the action of a 
chimney draught, in this is made to produce a stronger draught 
exactly in proportion to the violence with which it blows. Whether 
the wind blow upward or downward through the outer case, the efiect 
is the same, as the chimney-shaft is closed at the top. The Himalaya 
funnel thus becomes a wind- guard, equally applicable for increasing 
the draught, whether exposed to horizontal or vertical currents of 
wind ; and will therefore remedy the largest class of smoky chimneys, 
which are those arising from high winds and downward currents, pro- 
duced by adjacent buildings of greater elevation, or by any other 
external cause. 

The Himalaya funnel may be constructed of zinc, iron, or olher 
metals. It is extremely simple — not hable to derangement — is readily 
swept by the ordinai-y machine — effectually excludes rain — and being 
perfectly devoid of machinery, it possesses great advantages over all 
revolving chimney tops or cowls, which are liable to continual de- 
rangement by their exposure to the weather. 



PRESERVATION OF WOOD. 

Mr. Alexander Parkes, of Birmingham, has patented the fol- 
lowing improvements in preparing solutions of vegetable and animal 
matters, for Preserving Wood, and other substances. 

The substance employed is eupiout or the bisulphuret or other snl- 
phuret of carbon. The vegetable matters referred to are India-rubber, 

* The draught caused in the chimneys of locomotive engines by a jet of steam, 
the action of all chimney cowls, and other of the phenomena which occa- 
sionally present themselves in practical science, are due to this fact. In tiie 
case of chimney cowls, the effect is very remarkable. Whatever efficacy a 
chimney cowl really possesses, arises entirely from this cause,— thoui^h very 
few of the contrivers of these instruments are aware of the fact. The only 
inventions for chimnev cowls which appear to have been specially contrived 
with the knowledge of this principle, are those patented by Mr. Carson, in 
1840, and a more recent invention called the Himalaya chimney funneL The 
former, however, though constructed strictly on this principle, has the disad- 
vantage common to all cowls which turn around with the wind, of sometimes 
meeting the current of air, instead of being always turned in the same direc- 
tion as the wind ; while the latter cowl or funnel, being a fixture, can never 
be in a wron? direction with respect to the wind, &c. &c. See a Practical 
Treatise on Warmins:, Ventilatins:, and Combustion of Smoke, by Charles 
Hood, F.R.S. F.ft.A.S. &c. 2d Edition, page 328. London: Whittaker and 
Co, 18U, 
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gam mastic, and other gums and resins ; and the animal matter is 
phosphorus. 

To form a solution of India-rubber, the patentee adds to each half 
pound of that substance two pounds of either of the above solvents, (pre- 
ferring the bisulphnret of carbon, on account of its rapid volatilization), 
which he says will dissolve it, without heat, quicker than any other 
solvent hitherto employed ; and the solution, thus produced, is passed 
through a linen or other strainer, to remove any impurities that may 
exist in the India-rubber. This solution is now ready tor use, either 
in combination with other substances, such as sulphur, for the purpose 
of impregnating wood ; or alone, as a waterproof coating ; it should 
be kept either in closed vessels, or under water, to preserve its mois- 
tore. For some purposes, the solution is made by adding a quarter of 
a pound of bisulphuret of carbon, and three pounds of turpentine or 
naphtha, to each pound of India-rubber. 

When a solid mass or block is required, seven pounds of the bisul- 
phuret of carbon are added to every ten pounds of the India-rubber ; 
and this mixture, after remaining inaclose vessel for about two hours, will 
be soft enough to be kneaded by hand or machinery, and formed into 
blocks. These blocks may be dried in the open air ; but it is pre- 
ferred to place the moulds containing them, in a stove, heated to from 
70** to 105** Fahr., with a refrigerator attached, to collect the bi- 
sulphuret of carbon as it passes of. After this drying is effected, the 
blocks may be cut into threads or strands, if desired, which will, ac- 
cording to the patentee's statement, possess the original elasticity of 
undissolved India-rubber. 

The bisulphuret of carbon, or the other solvent, is also used, as 
above mentioned, for dissolving gum copal, mastic, amber, lac, or 
other gums and resins, to be employed for preserving wood, manu- 
facturing varnishes, and other uses ; and, for some purposes, a portion 
of India-rubber, in solution, may be likewise mixed with the gums or 
resins. Six pounds of the solvent may be used to each pound of gum 
or resin ; but these proportions will vary according to circumstances. 
The addition of one ounce of camphor, or four ounces of sulphuric 
ether, will facilitate the action of the solvent above named. 

The solution of phosphorus is prepared by adding to each pound 
of that substance fifteen pounds of the bisulphuret or other sulphuret 
of carbon, and then thoroughly agitating the mixture. Tbis solution 
is applicable to jrarious uses ; and amongst others, the patentee em- 
ploys it for obtaining deposits of metal upon non- metallic substances, 
dther by combining it with the substance on which it is to be depo- 
sited, as in the case of wax, or by coating the surface thereof. Any 
of the known preparations of wax may be treated in this way ; but 
the one preferred by the patentee is composed of from six ounces to 
dgfat ounces of the solution, five pounds of wax, and five pounds of 
deer's suet, melted together at a low heat, on account of the inflam- 
mable nature of the phosphorus. The article formed of this compo- 
sition is acted upon by a solution of silver or gold, in the manner 
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hereafter described, with respect to articles wbidi have been coifeed 
with the solution. 

If the solution is to be applied to the sarfieuK of the article, an ad- 
dition is made to it of one pound of wax or tallow, one pint of spirits 
of turpentine, and two ounces of India-rubber, dissolved, with one 
pound of asphalte, in bisulphuret of carbon, for every pound of phos- 
phorus contained in the solution ; the wax or tallow being first 
melted, the solution of India-rubber and asphalte is stirred; then 
the turpentine, and after that the solution of phosphorus is added. 
The solution, prepared in this manner, is applied to the surfaces of 
non-metallic substances, such as wood, flowers, &c., by immersion, 
or brushing ; the article is then immersed in a dilute solution of 
nitrate of silver, chloride of gold, or other suitable metallic solution, 
and in a few minutes the surface is covered with a fine film of metal, 
sufficient to ensure a deposit of any required thickness on the article 
being connected with any of the electrical apparatus at present em- 
ployed for coating articles with metal. The solution preferred to be 
used is prepared by dissolving four ounces of silver in nitric add, 
and afterwards diluting the same with twelve gallons of water : the 
gold solution is formed by dissolving one ounce of gold in nitro* 
muriatic acid, and then diluting it with ten gallons of water. 

NEW SOLDER. 

Dissolve zinc in muriatic acid to saturation ; add pulverised sal 
ammonia to this solution, and after boiling it for a short time, it is 
ready for use. In using this compound, no cleaning of the metal is 
necessary, however oxidised, and oil and other materials are dispensed 
with. It is only necessary to apply with a piece of sponge upon a 
stick or a feather this solution to tbe part to be soldered, in place of the 
material now used, to prevent oxidation and facilitate the flow of tbe 
solder. Such is the efficacy, that if twO pieces of bar, possessing o(m- 
siderable surface, be wet with this solution, and pressed together, upcHi 
the application of the soldering tool the solder will at once flow between 
the plates throughout. — Mechanics* Maffazine, No. 1109. 

CHEAP CHURCH BELLS. 

The Irish Ecclesiastical Journal informs the clergy that Ihey can 
substitute cast-steel bttrs for the ordinary church bells, with very con- 
siderable advantage, as regards both tone and cheapness. Any clergy- 
man can procure for 30s. a bar of cast steel, producing a better tone 
than the ordinary small church bells, which cost from j^4 to ;^6. 



LINING FOR WALLS OF HOUSES. 

Mr. John Collard Drake, St. John's Wood, has patented im- 
provements in Lining Walls of Houses. The plan proposed is to spread 
over calico or other cheap fabric, a coating of India-rubber, and to 
apply the side so coated to the wall in narrow strips, leaving tlM 
exterior surface uncoated to receive paper or colouring. The cloth ii 
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itretdied on a frame-irork for the application of the India-rabber 
▼aniiah, aod die leparate strips are joined to each other at their edges 
by tiie aame preparation of caontcboac. The patentee recommends 
that the strips of calico shoold be about three or four inches wide, 
tiMMigh no cause is stated why tfaey should not be wider ; he also re- 
eommends that tlie walls should be battened in the form of panels, and 
tiien ooated with Roman cement and sand, to form a smooth surfece 
fyt fizing the lining bj means of the Tarnish. 



ORNAMBNTAL TILES. 

Grb AT improvements have, of late, been made in the manufacture of 
tiles, to enable them to compete with slates ; one of the most recent of 
iriddi improfements is a plan for giving them more ornamental forms, 
and sabaeqnently colouring them. The plan, invented by a workman 
named Fnnge, in the employ of Mr. Francis, of Yanzhal], consists in 
making tiie external surfoce striated, and the under part panelled, so as 
greatly to diminish the weight, and to give more finish to their 
appearanoe. He then colours the tiles by burning them a second time, 
muffled in coke or coal, either with or without chalk, excluding the 
atmospheric air ; by which process the tiles are changed throughout 
tfadr substance to a greyish colour. If any other colour be wanted, 
they are subsequently stained by being dipped in any of the sulphurets ; 
this, however, renders the tiles more expensive. — Artizan, No. 13. 

BCCLBSIASTICAL BRASSES. 

Thb plain cobbler's heel-ball has hitherto been used for taking off 
brasses ; but they were reversed in their appearance, — ^the black in- 
cised lines of the original becoming white in the rubbing. For whiU, 
or light coloured paper, Mr. Richardson now substitutes black paper ; 
and for heel-ball, a metallic composition, which, rubbed on the black 
paper, produces a metallic surface, nearly resembling that of the ori- 
ginal brass itselCi So that, with no more labour than is required by 
the old process, Mr. Richardson's new process gives almost a perfect 
fbc-simile of the original. — Atketueumf No. 888. 

WAX PAINTING. 

M. Barbb has published a small tract describing the modern 
Finench encaustic process, founded upon that of Caylus, reared upon 
the solid additions of Grerman experience, and brought to its present 
state of French perfection by MM. Ck>uder, Alaux, &c. Those who 
mah fdrther information about it must consult the tract itself, which 
is too technical for the majority of our readers. 

M. L. Mansion has exhibited in the metropolis, some exquisite 
ipeoimens of Wax Painting, executed upon a new principle. It ap- 
pears that the art was known to the ancient Greeks, and it was with 
them called Encaustic Painting, from the process which they adopted 
in using heat in working, the colours being amalgamated simply with 
the wax and laid on the surface in a liquid state. The process as 
prKtised by M. Mansion is different. A surface of the purest wax. i& 

H 
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fixed and smoothed to the uniformity of a sheet of ivory ; the cokmrs 
are then mixed with a liquid medium, that from its affinity cooTerts 
the ground surface into an absorbent body, and renders permanent 
the painting. M. Mansion says the pictures are executed with much 
less 'trouble than that of oil pictures or on ivory, and occasion 
much less inconvenience, because the work can be left off and began 
again at any time without detriment to the work. They are im- 
perishable, but from violent dilapidation, because they are not 
affected by the atmosphere — heat or cold having no effect npon them. 

PRINTING IN COLOURS. 

M. SiLBERMANK, a printer of Strasburgh, has forwarded to the 
Academy of Sciences, at Paris, a specimen (one out of 2,500 impres- 
sions) of Printing in Colours by a new process. These impressions, 
says the inventor, as they come from tiie press need no retouching, 
and, whereas, in the ordinary modes of polychromatic printing, as 
many plates and separate impressions as there are different colours are 
requisite, these, lus specimens, although printed in twelve different 
colours, are all from a single plate, and printed at one stroke. No 
particulars of the process are given, but it seems very probable that 
the one plate is inked from twelve other plates of peculiar compo- 
sition, each leaving its own colour on its required localities upmi it 

Qne obvious advantage of such a process would be, that the relative 
positions of all the coloured spaces would be greatly more exact, accu- 
rate, and clearly defined, than if each were printed at a separate stroke 
and from a separate plate. 

THE CANABIC COMPOSITION. 

Mr. B. Albano has exhibited to the Institution of Civil Engineers, 
a collection of specimens of a new material for architectural decora- 
tion, which is called the * Canabic' Composition ; its basis, he 
explained, was hemp, which, after being amalgamated with resinous 
substances, and undergoing careful preparation, was worked up. into 
sheets of considerable dimensions. The ornaments were produced in 
very high relief, and with great sharpness in the details, by subjecting 
these sheets to compression between metal dies under powerful 
presses ; they were thin, were less than half the weight of papier- 
mache ornaments, and possessed an amount of elasticity which was 
advantageous in adapting them to the walls of houses ; yet they were 
so hard as to bear the blow of a hammer, and resisted the action of 
heat and cold, and of the weather, without change of form. The com- 
position had even been used on the continent for covering roofis, and 
in those situations had remained uninjured. 

The invention was of Italian origin, and had only recently been so 
extensively brought into use as to justify its being introduced to the 
notice of the Institution. 



GOLD paint. 
^ Mr. Henrt Bessemer, St. Pancras-road, London, h^s patented 
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a new Painty by the nse of which all the gorgeous and rich appearance 
of gilding is produced with wonderful dispatch, at an *tnii«iny reduc- 
tion of cost. 

This Gold Figment obviates every objection that has been raised to 
other methods of imitative gilding. Its preparation involves the 
employment of very curious and elaborate machinery, by which an 
impalpable metallic powder is produced of singular beauty. Its ap- 
plication to plaster^ papier mach^, wood, plain or painted frames, or 
whatever it is required to cover with the composition, is efifected sim- 
ply by using a camel-hair pencil, which is to be dipped into a little of 
the powder, and rubbed up in a small portion of a transparent gummy 
varnish, prepared and supplied for the purpose, by which it is made 
firmly to adhere to whatever it is laid on, after the common method of 
supplying paints.'" Thus may be seen how much this process differs 
from that of bronzing, and how successfully is avoided all waste, or 
risk of spoiling furniture. The ease and simplicity of the process is 
likewise no sniaU recommendation, reqmring no previous preparation 
of the ground ; one coat will even cover black paint, or mark a sheet 
of writing paper, though for finer and richer work two coats may be 
applied. — Abridged firim the Liverpool Mercury, 

SUBSTITUTE FOR WHITE LEAD. 

M. RuoLZ} whose processes of sincing iron by the humid methods 
have been noticed with approbation, as suited to the protection of all 
articles of iron which are not exposed to water, has proposed and 
brought into use with economy and advantage, (at least in France) a 
Substitute for Ceruse or White Lead, namely, oxide of antimony, which 
be obtains by his new process of desulphuration of the native sulphu- 
rets of antimony, which abound in some parts of France. It would 
seem very probieible that, by proper treatment, a valuable substitute 
for white lead, which so rapidly gets discoloured bv the sulphuretted 
hydrogen in the air of large cities, might be found in the blende or 
black jack, which exists in such plenty in the Isle of Man, and other 
parts of Great Britain. 

ARTIFICIAL PRODUCTION OF BLACK LEAD. 

On demolishing the interior brickwork of the iron furnaces at 
Niderbronn (Lower Rhine), while the furnaces were still hot, a 
shower of sparks, or of charcoal dust, had sometimes been observed 
to escape from the crevices : on examining whence the sparks pro- 
ceeded, they were found to come from deposits of carbon amongst the 
stones of the fabric. This carbon appears to have entered the finest 
fissures in a state of vapour, and to have been deposited either in 
amorphous fragments, or in balls, the centres of which were amor- 

* The printed directions state : '* Pat a small quantity of the metallic pow- 
der into a china ink saucer, add as much liquid as will render it rather more 
Uquid than common paint ; give a slight stirring with the brush, and it will 
be fit fbr use. It must be nuxed in small quantities, say about a drachm of 
each, and a slight motion given to the paint each time a h'esh supply is taken 
with the brush ; a fitch pencil is founii to answer best." 
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phoQt, while the outer parts were radiated, and the nir&oe coTerod 
with staligmitic tuberdes. This matter has all the properties of 
plumbago ; it bums completely away, leaying only a trace ot oxide of 
iron. It must have arrived at its position in a gaseous state ; and 
appears to explain the origin and formation of plumbago, which would 
hence seem to be nothing more than carbon sublimed from deposits 
of anthracite by heat, arising from the proximity of igneous rodcs.^ 
Mechame9* Magazinet No. 110. 

INTISIBLE WHITING. 

Thi plan of writbg with rice water, to be rendered Tinble by the 
application of iodine, was practised with great success in tiie corre- 
spondence with Jellalabad. The first letter of this Idnd receiTed from 
thence was concealed in a quill. On opening it a small paper was 
unfolded, on which appeared only a single word, ** iodine." Hie magic 
liquid was applied, and an interestiog dispatch from Sir Robt. Stik 
stood forth. — Mqfor Smith ; United Serviee Magazine, 



VVW MODE OF VABIIOATINO lOETALLIC 8VRTACK8. 

A Niw mode for the Omamentiiig of the Surfaces of Worin in 
Metal has lately been proposed by fiecquerel, and a long memoir on 
it presented by him to the Academy of Sciences of France, in which 
he details all the principles and instructions necessary for the manipu- 
lation of the art. 

it consists in the production of certain stains or colourings of 
great beauty upon metallic surfaces, by the precipitation upon them 
of an infinitely thin coat of peroxide of lead, by the aid of galvanic 
arrangements. 

A saturated solution of protoxide of lead is made in oxide potass of 
a certain degree of density, and from this the peroxide of lead is de- 
posited upon the positive pole of a galvanic arrangement of a tew 
pairs of plates. The stains are produced in coloured or iridesoeot 
rings, like those optically produced, and known as Newton's rings ; 
and by stopping out any desirable portions of the surfece in form of 
arabesque or other designs, combinations of great beauty may be 
effected. The only difficulty appears to be, that the stains are some- 
what easily detached by friction ; but this may probably be remedied 
by heating and lacquering. The process seems worthy the attentioa 
of some ol the Birmingham manufiMsturers. 

IMPROVBMENTS IN GLASS. 

Mr. Apslbt Pellatt, of the Falcon Glassworks, Blackfinars, 
whose many Improvements in the manufocture of Glass are already 
fiivourably known to the public, has recently taken advantage of a 
principle ingeniously defined by Professor Cowper, of King's College ; 
and by which the latter gentleman, by successive layers of transparent 
pasteboard, produces complimentary colours, the same results 
being obtained by Mr. Pellatt by the pressure of a block of solid 
ccJoured glass in an ornamental mould : where the glass is thinnwit, 
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and the mould is pressed the deepest, there is a light tint, and each tint 
Tarying according to the thickness of the gkss, until, in its thickest 
parts, the complimentary colour is obtained. Thus, in a puce or 
purple, while in its thinnest parts the pattern is a beaatifol light 
Yiolet, the colour and tone varies until in the less transparent parts it 
approaches to a deep rich green — the complimentary colour of purple. 
This discoTcry is at present carried no further than in the formation of 
panes of ornamented glass for illumination in colours of large win- 
dows ; and as the process does not involve expense or require com- 
plicated machinery to carry it out, this new style of window decoration 
will be brought within the reach of most classes. There are some 
specimens of what has yet been done in this way at the exhibition of 
the decorative works at the St. James's Bazaar, although not men- 
tioned in the catalogue. In these, however, the complimentary 
colours — ^the most remarkable foatore in the adaptation of a philosophic 
discovery to a useful purpose — are scarcely perceptible, from the angle 
or sufficiency of light not having been studied in placing the frames 
containing the specimens. 

MANUFACTURE OF MIRRORS. 

Mr. Faraday has read to the Royal Institution, a valuable paper 
" On recent Improvements in the Manufacture and Silvering of 
Mirrors." — Mr. Faraday's subjects were: 1. The manufacture of 
plate-glass. 2. The ordinary mode of silvering mirrors. 3. The new 
method of producing this result, lately invented and patented by Mr. 
Drayton. — 1. Mirrors are made with plate glass. Mr. Faraday de- 
scribed glass generally as being essentially a combination of silica with 
an alkaline oxide. The combination, however, presents the character 
of a solution rather than of a definite chemical compound, only it is 
difficult to affirm whether it is the silica or the oxide which is the 
solvent or the body dissolved. From this mutual condition of the in- 
gredients, it fallows that their product is held together by very feeble 
affinities, and hence, as was afterwards shewn, chemical re-agents will 
act upon these ingredients with a power which they would not have 
were glass a definite compound. Mr. Faraday noticed, that as glass is 
not the result of definite proportionals, there are many combinations of 
materials capable of producing a more or less perfect result. Each 
manuiactarer, therefore, has his own recipe and process, which he con- 
siders the most valuable secret of his trade. It is, however, well 
known that the flint-glass maker uses the oxides of lead and of sodium, 
the bottle-glass maker lime (an oxide of calcium), and the plate-glass 
maker, in addition to soda, has recourse to arsenic. Mr. Faraday then 
adverted to the corrosions which take place in the inferior qualities of 
glass, owing to the feeble affinity with which their ingredients are held 
togetlier. He stated, that from the surface of flint-glass a very thin 
film of Bohible alkali was washed ofif by the first contact of Mquid, 
leaving a fine lamina of silica, the hard dissoluble quality of which pro- 
tected the surface which it covered. If, however, this crust of dlica 
i*"«i^*i< to be mechanically removed, the vvhoVe ol ^^ ^gASft \)i^k»s&^^ 
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liable to corrosion, as in ancient laduymatories and other glass vessels. 
Mr. Faraday illustrated this by the corroded surfaces of two bottles, 
one obtained from a cellar in Threadneedle-street, where it had pro- 
bably remained from the period of the great fire of London, another 
from the wreck of the Royal George. A still more striking instance of 
the instability of glass as a compound was exhibited by formations in 
the interior of a champagne bottle, which had been filled with diluted 
sulphuric acid. In this case the acid had separated the silica from the 
inner surface of the glass, and formed a sulphate with its ingredient, 
lime. The result was, that the bottle became incrusted internally with 
cones of silica and sulphate of lime, the bases of which, extending from 
within outwards, had perforated the sides of the bottle so as to cause 
the escape of the liquor it contained. Mr. Faraday referred to the 
long period of anneeding (gradual cooling) which glass had to undergo 
as a necessary consequence of glass wanting the fixity of a definite 
compound. He concluded this part of his subject by describing the 
mode of casting plates, and the succesmye processes which gradually 
produce the perfect polish of their surface. 

2. Mr. Faraday next exhibited the common mode of silvering glass 
plates : a surface of tinfoil was first bathed with mercury, and then flooded 
with it ; on this tinfoil the plate of glass, having been previously cleansed, 
was so floated as to exclude all dust or dirt ; that this was accomplished 
by the intervention of ^ in. of mercury (afterwards pressed out by- 
heavy weights) between the reflecting surface of the amalgam of the 
mercury and the glass ; and that when the glass and amalgam are 
closely brought together by the exclusion of the intervening fluid metal, 
the operation is completed. 

3. The great subject of the evening was the invention of Mr. 
Drayton, which dispenses with the mercury and the tin : by that 
gentleman's process, the mirror is, for the first time, silvered, as silver is 
precipitated on it from its nitrate (lunar caustic) in the form of a brilliant 
lamina. Tlie process is this : on a plate of glass, surrounded with an 
edge of putty, is poured a solution of nitrate of silver in water and 
spirit, mixed with ammonia and the oils of cassia and of cloves. These 
oils precipitate the metal in somewhat the same manner as vegetable 
fibre does in the case of marking ink — the quantity of oil influencing 
the rapidity of the precipitation. Mr. Faraday here referred to Dr. 
Wollaston's method of precipitating the phosphate of ammonia and 
magnesia on the surface of a vessel containing its solution, in order to 
mdke intelligible how the deposit of silver was determined on the sur- 
face of clean glass, not (as in Dr. W.'s experiment) by mechanical 
causes, but by a sort of electric affinity. This part of Mr. Faraday's 
discourse was illustrated by three highly striking adaptations of Mr. 
Drayton's process. He first silvered a glass plate, the surface of which 
was cut in a ray-like pattern. 2d. A bottle was filled with Mr. 
Drayton's transparent solution, which afterwards exhibited a cylindrical 
reflecting surface. And 3d. A large cell, made of two glass plates, 
was placed erect on the table, and filled wiih the same clear solution. 
This, though perfectly translucent in the first instance, gradually 
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became opaque and reflecting ; so that, before Mr. Faraday concladed, 
those of his auditors who were phiced within view of it saw their own 
feces, or those of the near neighbours gradually substituted for the faces 
of those who were seated opposite to them. 



MANUFACTURE OF SOAP. 

Mr. E. Snbll has patented certain Improvements in the Manufac- 
ture of Soap. The object proposed in this patent is to mix a quantity 
of vegetable farina with the oil and alkali, for the purpose of increas- 
ing its cleansing qualities, and of rendering the soap less irritating to 
the skin. The vegetable employed is potato farina, for the prepara- 
tion of which the patentee claims to have invented a peculiar method. 
The potatoes are ground in a suitable mill, and the pulp fisdls on an 
indined sieve, wMch is pierced with holes of the size of thirty to an 
indi. Streams of water are showered on the pulp in the course of its 
descent down the inclined sieve, to which a vibratory motion is given 
to fhcilitate the passing of the pulp. A second and finer sieve, pierced 
with sixty holes in the square inch, is placed two feet below the first, 
whereon the pulp undergoes a second purification, and it is then 
received in a vat below. The farina thus collected the patentee 
denominates " dextrine ;" the coarser portions which flow over the 
sieves, and are employed for common soaps, he calls ** fibrine.'' In 
using these materials, the oil or tallow is thoroughly saturated with 
alkaU, and melted in a boiler heated by a steam jacket. The dextrine, 
when used in a wet state, is mixed with about an equal weight of 
water nearly boiling hot, and is then mixed with the melted soap in 
the proportion of about ten parts by weight of the potato paste to 
fifteen of the melted soap. When the farina is dried, it is requisite to 
moisten it first with nearly twice its weight of cold water before 
adding the hot water to it. The same mode of operating applies also 
to the employment of the fibrine in the coarser soaps. 



ICANUFACTURB OF PAPER FROM WEEDS. 

Mr. Richard Archibald Brooman, Fleet Street, has patented 
an invention for the Manufeusture of Paper, Cordage, Mattage, and other 
teztQe fiibrics, from vegetable substances not heretofore made use of for 
that purpose. The convolvuli eissus family of plants, of which the bind- 
weed constitutes a species, is the vegetable to be used, and of this 
requisite plant large quantities, it is stated, are to be procured, on the 
coasts of Guiana in the West Indies, also on the coast of Africa. The 
plant is to be stripped of its bark, the fibres are then to be crushed, 
and all the moisture is to be pressed out ; it is then to be washed, 
combed with a metal comb, and after it has been bleached the fibres 
are to be reduced into a pulp in the ordinary way of manufacturing 
rags into paper. The paper made from this substance is described by 
the inventor to be at least equal to that produced from Unen and 
cotton rags. A coarser kind of paper may be made from the bark 
after the outer skin or epidermis has been taken off. When it is 
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proposed to nte the material for cordage, for tiie stnifing of cbairs, 
Sec,, the bleaching and combing prooenes are dispenaed 



THB PmNNT POSTAOI. 

The Rev. John Barlow has delivered at the Royal Institntion, a 
lecture on the chemical and mechanical procesa, and the aocial inila- 
ence of the Penny Post. To attain this great object, the aid of che- 
mistry was very essential in carrying out many of the details. It was 
essential, for the prevention of forgery, that all the stamps should be 
exactly similar ; to effect which the head and sorronnding devices were 
first engraved on a small soft iron roller, which was then converted 
by a chemical process into the hardest steel. The sted die thus 
formed into a number of heads was struck on a plate of soft wm, 
which was afterwards converted into steel ; and thus any number of 
fac-simile plates could be obtained, each stamp bearing the oounterpart 
of the other. The chemical process is kept a secret ; .and the other 
mechanical details for the manufacture of envelopes, &c., are not sus- 
ceptible of illustration. The lecture, although ezpUcit in most points, 
scarcely allows of demonstration here. The lecture was very inge- 
niously demonstrated ; and amongst the illustratbns was an instru- 
ment invented by Mr. Wilson for cutting paper, by means oi which 
the envelopes are fashioned. About a ream of paper was cut into 
diamond shapes fit for envelopes in a very few seconds, and the 
edges of the paper cut with the utmost precision and nicety. Slices 
of paper as delicate as hairs were produced from the whole ream 
in a second. The envelopes, when cut into shape, are notched 
by a machine to facilitate the folding, and one woman can fold 3,500 
in one day. 

ZINC MILK-PAILS. 

Thb following extract will show the danger and folly of the practice 
of keeping Milk in Zinc bowls, a custom which has become very pre- 
valent, from a notion that a larger quantity of cream is produced 
through a galvanic action taking place between the milk and the ainc . 
" I would scarcely have believed,^' says Dr. Elanes, of Berlin, *' that 
zinc vessels could again have come into use for holding any fluids used 
for alimentary purposes, as Vauquelin forty years ago proved tint 
such were certain, after a short time, to hold a considerable portion of 
zinc in solution. I have found by experiments that a solution of 
sugar, which had stood only a few hours in the summer in a zine 
vessel, contained a considerable amount of zinc salts. It has been 
often stated that the cream will separate more easily from milk, if the 
latter be kept for a short time in a zinc vessel. As, however, it is 
known that milk will turn add much sooner than a solution of sugar, 
it is the more to be apprehended that some zinc will be dissolved, and 
such milk wjll be the more noxious, as it is well known that even a 
small amount of zinc will cause violent spasmodic vomiting." — PhoT' 
maceutical Journal, 
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PHS8BRVINO OV PROTISIONS. 

Mr. T. Cooprr, of Clerkenwell, has patented certain Tessels and 
Apparatus for Presenring Provisions. Tlie invention, in the first 
place, relates to the arrangement and application of certain vessels for 
preserving fruit and other articles of provision ; and, seeondly, to a 
mode of stopping the vessels containing the fruit, &c., with corks or 
bungs. In the first, the patentee constnxcts a vessel of one or more 
parts made to fit one another, so that the vessel can be enlarged or 
diminished according to the size of a jar, containing the fruits or other 
mstters to be preserved to be placed wiUiin it. Tbis vessel is made at 
tte lower end to fit an aperture, formed in the boiler of an ordinary 
kitchen range, so that the steam generated in such boiler can be turned 
to some us^ul account ; this vessel is provided with a perforated bot- 
tom in order to allow the steam from liie boiler to pass into the same ; 
the jars containing the fruit or other article of food intended to be 
partially (X>oked, are successively placed within the aforesaid vessel, 
and subjected to the steaming process : when they have remained a 
sufficient length of time, the jars or vessels containing the fruit, which 
are made with a conical nedc or opening, are to be tightly corked 
with as much expedition as possible ; for this purpose the inventor 
loroea the corks or bongs into the necks of the jars by means of a 
screw, which constitutes the second part of the invention, and con- 
sists in the application of a screw to the cork or bung, similar to that 
used in an ordinary screw press : this screw is to be kept constantly 
applied to the stoppers of the veisaels until the contents are nearly 
cooL — CnfU Engineer and Arehitecfe Joumml, Pftrt 78. 

improved card-oasb. 

Mr. Mark Frbbman, of Sutton, has patented an improvement 
whereby one Card may be easily taken from the Case without pulling 
out the whole contents. This is obtained by means of a thin spring, 
or plate of metal, somewhat narrower than the cards, placed in the 
case towards one side ; at the lower end it is turned up at right angles, 
the depth of the part so turned up being just so great as that it lays 
hold <^ one card, and no more. Upon its being withdrawn, it brings 
the card along with it. There is a recess formed in the bottom of the 
case of suffident width to allow the spring to go down, the cards 
resting on the bottom on each side of the recess, thus insuring the 
bent part on the end of the spring or plate, when pressed down, 
filling below the ends of the cards. To prevent more cards rising at 
onoe than that which is immediately brought up by the catch, there is 
placed another spring on one of the narrow sides of the case, so as to 
press on the edges of the cards : the spring being covered with a piece 
of rough cloth, sufficient friction is produced to retain all the cards 
except that being withdrawn. 

The thin plate or spring which pulls up the card may either be 
attadifd to the lid, and so draw up the card with the same action 
whereby it is opened, or merely left to be separately frithdrawn. 
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IMPROVED BOTTLING. 

Mr. William Flktcher, of Moreton House, Bacldngham, has pa- 
tented certain improvements for the purpose of securing Corks, or sab« 
stitutes for Corks, in the mouths of Bottles ; so that wires may be intro- 
duced through the same, and through the corks inserted therein, in 
such manner that the corks may he securely held by such wires. Hie 
bottles are formed in the ordinary manner, except at the neck, through 
which a hole is made immediately below the rim thereof ; and when it 
is desired to secure a cork in a bottle, the cork is introduced into the 
mouth of such bottle, and driven down as far as is thought desirable, 
and a pin, or piece of wire, is then inserted in the hole, and passed 
through the cork. 

NEW STPHON. 

Mr. Rotch has explained to the Society of Arts, a glass Feeding- 
Syphon for sick rooms, by means of whidi the patient may be fed 
while lying in any position. The upper limb of the syphon is placed 
in a tumbler, or other vessel, from which the liquid food is to be 
drawn by the patient, who has the lower end in his mouth. The 
upper limb is extended above the bend of the syphon, and is open at 
top, so that the attendant can, by placing his finger dose to the aper- 
ture, either allow the supply of liquid to be continued or cut off at 
pleasure, without hastily removing the syphon from the mouth. 

MANUFACTURE AND PURIFTINO OF CASKS. 

On Nov. 27th, was read to the Society of Arts, a paper by Mr. R. 
Davison, * On the Manufacture of Casks, more particularly tiiose used 
by brewers ; with remcCrks on the methods adopted for cleansing and 
purifying such Casks.' In some establishments in London, there are 
not fewer than from 70 to 80,000 casks used ; and in tiie United 
Kingdom, for public brewing alone, about 2,600,000 casks : the 
subject, therefore, of keeping such vessels in fit and proper condition 
becomes one of importance. The new process invented by Messrs. 
Davison and Symington includes — 1st, a new method of making casks ; 
2ndly, a new method of cleansing casks by machinery ; and 3rdly, a 
new method of purifying casks. 1st, for making casks : — New wood 
containing the vegetable juices is to be used, so that the staves may 
easily be bent to the required curvature without cracking or otherwise 
injuring them. After being thus bent and set up with temporary 
hoops to the required form, they are to be subjected to a rapid current 
of heated air, until the wood has given off all its natural sap and other 
aqueous matters ; thus the staves will become denser and harder, all 
the fibres being brought closer together. The heads are prepared in a 
similar manner, and the casks are then finished off. The cleansing 
process is performed by machinery, which consists of two frames 
made of iron, one revolving inside the other : the inner may be termed 
a cradle, in which the cask is secured by means of a chain lever and 
catch-motion being given to the outer frame either by hand or 
engine power, causes the inner one to revolve in a contrary direction. 
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which is accomplished by an ezoentric next the axis of the oater 
frame, and to which is connected a set of jointed rods communicating 
with a ratchet which is fixed in the axis of the inner frame. The ac- 
tion is thus ; for every turn the outer frame makes in the direction of 
its length, the inner one, which contains the cask, moves at right 
angles with the other frume, a distance equal to one tooth of the 
ratchet, or one-twentieth of tiie circumference of the cask ; in this 
way, by the time the outer firame with the cask has made twenty revo- 
lutions, end over end, the inner frame has moved the cask round only 
once sideways. Thus by means of a chain of peculiar construction 
attadied to a plug suited to the bung>hole, which is in the first in- 
stance inserted in the cask, together with two or three gallons of hot 
water, every inch of surface of the cask becomes acted upon and freed 
from all adhering matter in a very short time. The new mode of 
purifying casks is, first to cleanse the inside thoroughly from all ex- 
traneous matter, afterwards to subject them to slow or moist steam 
fbr about twenty minutes, or not exceeding half an hour, and imme- 
diately afterwards, whilst the cask is yet warm, to remove it to the 
hot-air nozzle ; this very quickly drives out, not only the vapour 
inside the cask, but in the course of ten minutes exhausts even the 
pores of the wood of every watery particle, which may be knoWn by 
applying a mirror or other polished surface to the tap-hole, — and this 
without in the least deteriorating or shrinking the cask. The tempe- 
rature of the air found most beneficial for this purpose is from 350 
to 400 degrees Fahrenheit, and the speed should be not less than 100 
fbet per second. Mouldy casks thus cleansed and purified are found 
not to exceed (including eogine power and every other expense) a 
penny three fiurthings each, whereas casks that are unheaded, 
scrubbed, and again re-headed (leaving out any expense for purifying) 
seldom cost less than 6</., but more generally from Bd. to IQd, — 
Aikaneum, No. 893. 



madden's knifb-clbaner. 
In this machine, from the bar which forms the top, and which is 
held by the left hand to steady the implement, descend two strong 
bent steel springs, the ends of which are screwed into two curved 
plates of iron, about fifteen inches long and two inches wide, which 
are thus kept in a horizontal position on their edges, and are pressed 
dose together by the action of the springs. These plates are lined 
with leather, and are bevelled off at the tops, forming a groove, in 
which is placed a polishing powder which gradually works its way 
into the leathers. On inserting a knife between them, and moving 
it backward and forward three or four times, it comes out thoroughly 
eleaned, both sides and back at once. 



POTATO sugar. 
The manufiicture of Sugar from Potatoes is carried on to a great 
extent at Stratford, in Essex ; and it is stated by practical men, that 
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three tons of the raw miterial will produce one too of the maonbe- 
tured article. 



POTATO BBBK. 

Thb P/etwr KreiiblaU, a Sileeian joumal, giyes drenmitiiitiid 
information how to prepare a wholesome and palatable potato beer, 
by which every family can snpply itself tiierewidi at a very triflmg 
expense. Twenty-fiye gallons of snch beer are made from half a 
bushel of potatoes, ten pounds of malt, half a pound of hops, sad 
two quarts of yeast. The cost of one tun of such beer does not 
exceed 22 silver groschen, 6 pfenninge, (two shilUnga and two pence,) 
consequently the cost of a quart does not amount to a fiurttdng. 

THE ICE TRADE OF THE UNITED STATES. 

Ice has become a great article of export in America. Sixty tiioa- 
sand tons are annually sent from Boston to southern parts, the Eait 
and West Indies, &c. ; and as saw-dust is solely used in paddng, a 
large trade is also carried on in that article. The ice-houses, nesr 
the lakes and ponds, are immense wooden buildings, capable of hoUl- 
ing 10,000 to 20,000 tons each ; some of them, indeed, oorer half ss 
acre of ground. They are built with double walls, — Uiat is, with ai 
inner widl all round, two feet from the outer one; and the spaoe be- 
tween is filled with saw-dust — a non-conductor— making a solid will« 
impervious to heat and air, and of 10 feet in thickness. The machines 
employed for cutting the ice are very beautiful, and the work is done 
by men and horses, in the following manner : — ^The ioe that is in- 
tended to be cut is kept clear of snow, as soon as it is snfBcientiy 
thick to bear the weight of the men and horses to be employed, whkh 
it will do at six inches ; and the snow is kept scraped from it until it 
is thick enough to cut. A piece of ioe is cleared of two acres in ex« 
tent, which, at a foot thick, will give about 2.000 tons. By keqmig 
the snow off it freezes thicker, as the frost is freely allowed to pene- 
trate. When the time of cutting arrives, the men commence upon 
one of these pieces, by getting a straight line through the OBntre 
each way. A small hand-plough is pudied along the line, until the 
groove is about a quarter of an inch in width, and three inches deep, 
when they commence with the " marker'' — an implement drawn by 
two horses, — which makes two new grooves parallel with the first, 21 
inches, the gauge remaining in the first groove. It is then shifted to 
the outside groove, and makes two more. The same operation goei 
on, in parallel rectangular lines, until the ioe is all marked out into 
squares of 21 inches. In the meanwhile, the plough is following b 
these grooves, drawn by a single horse, a man leading it ; and he 
cuts up the ice to a depth of six inches. The outer blocks are tim 
sawn out, and iron bars are used in splitting them. These bars are 
like a spade, of a wedge form. In dropping them into the groove! 
the ice splits off, and a very slight blow is sufficient to separate tliem ; 
and they split easy or hard, according to the weather. In a very coU 
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day ioe is yeiy brittle, in keen frost; in comparatively softer 
weather, it is more dtictile and resistible. Platforms, or low tables, 
ire placed near the opening made in the ice, with an iron slide reach- 
ing from them into the water ; and a man stands on each side with 
nioe-book, very much like a boat-hook, bat made of steel, with fine 
iharp points. With these the ice is hooked with a jerk that throws 
it on the platform on the sides, which are of the same height. On a 
eold day everything becomes covered with ice, and the blocks are 
esdi sent spinning along, although they weigh 2 cwt., as if they 
weigfaed only a ponnd, The slides are large lattice- work platforms to 
ilknr the ice to drain, and three tons can Uius be easily run in one of 
them by one horse. It is then carried to the ice-houses, discharged 
upon a platform in frt>nt of the doors, and hoisted into the building by 
s horse. Forty men and twelve horses will cut and stow away 400 
tons a d&y. If the weather be favourable, 100 men are sometimes 
employed at once ; and in three weeks the ice crop, about 200,000 
tons, is secored. Some winters it is very difficult to secure it, as a 
ndn or thaw may come that will destroy the labour of weeks, and 
render the ice unfit for market ; and then it may snow and rain upon 
that, before those employed have time to clear it off : and if the latter 
fnesMf the result is snow-ice, which is of no value, and has to be 
pLsned off. The operation of planing proceeds in nearly the same 
manner as that of cutting. A plane gauged to run in the grooves 
made by the ** marker," and which will shave the ice to a depth of 
duee indies at one cut, is drawn by a horse, until the whole piece is 
regnlarly planed over. The chips are then scraped off. If the ice is 
not then dear, the work is continued until the pure ice is reached, 
and a few nights of hard frost will make it as thick below — inch for 
inch — for what has been taken off above. The ice is transported on 
railways. Each ice-house has a branch railway from the main line, 
and is conveyed in properly constructed box-waggons to Boston — a 
distance of (as the locality may be) 10 to 18 miles. The tools, ma- 
dunery , &c., employed, and the building the houses, and constructing 
and kecking up the railroads, &c., are very expensive ; yet the facili- 
tifls are sndi, through good management, that ice can be furnished at 
a very trifling cost per pound ; and a failure of the ice-crop in Ame- 
rica would be a great calamity. — Liverpool Mercury, 

CLEANSING STREETS. 

Mm. Stephen Geary, of Hamilton Place, King's Cross, has 
patented some recent improvements in Machinery for Cleansing, 
watering, or covering with sand or other materials, roads, &c. This 
improvement is the street-cleaning machine, which has been in operation 
for some months. Alternate series of brushes and scrapers, fixed on 
an endless band, are put in motion by the rotation of the wheels as 
the machine is drawn along. The brushes carry the dirt up an 
indined curved surface, until it is emptied into the Tece\NVCi%-^c'e»&V^ 
or tank. It ia proposed to apply the same mac\ime \A ^«Xj&fv\i<^^% 
ttneu, bj umng the tank as a reservoir for watoc, wiii «idA.^*CvQk!^ Xft ^^ 
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a perforated pipe by the usual method. The further appficatioa of 
the apparatus for coyering the roads with sand is to be effected hj 
means of a hopper, which will let the sand drop dunougfa as the 
machine mores onwards. These adaptations shew the other uses to 
which the tank on wheels may be applied, but they can acaicdy be 
denominated inventions. 



DRAINAGE IN DBMBRARA. 

On looking over our Demerara papers, we observe a descriptkm of 
Draining Machinery, sent out some time ago by William Maxwell 
Alexander, Esq., of Southbar. All persons acquainted with the odony 
must be aware of the importance of drainage, of the enormous expense 
that has been laid out to effect it, and of the partial success that hsi 
hitherto attended all efforts for its attainment ; we, therefore, regud 
the success of this machinery as of the greatest importance, as not 
only likely but certain to render estates in that colony most yalnable 
property, which, from defectiye drainage only, have hitherto beea 
worth little or nothing. Mr. Alexander, who is so well known tot 
his efforts in the improvement of agriculture, and Messrs. Scott, Sm- 
clair, and Co., appear to have shown grea^ skill in adapting so ex- 
actly the various contrivances to the circumstances of the locality in 
which it was to work. 

The following sensible remarks are from the Guiana Herald : — 
Every planter must know that the great primum mobile of suc- 
cessful cultivation in this colony is drainage ; and yet, great as this 
desideratum confessedly is, it is perfectly astonishmg how little has 
hitherto been done by our agriculturists, beyond the most simple. and 
obvious means, to overcome by mechanical aids the local disadvan- 
tages of a flat country. Go on every estate in the colony, and yoo 
will see the assistance of mechanics invoked in every possible way 
about the manufacture of the sugar. While the clanking and whirling 
engine crushes and squeezes the luscious canes, they will also be fooDd 
regularly and steadily drawn up, by a beautifully simple mechanical 
contrivance, to be thrown into the mill. The same motive power also 
conveys the expressed juice to the boiling-house, and despatches up 
steep railways, or otherwise, the valuable megas to its appropriate 
storing place. In fact, throughout the whole of the manufacture of 
sugar, or the preparing of coffee, you see our deficient manual labour 
supplied in every possible way by the far more effective agency of 
machinery. But, go beyond the precincts of the estate's buildings, 
and then you notice the over-flooded fields and teeming drains, uid 
ask why this superfluous water is allowed thus to stagnate, rotting 
and destroying the standing crop ; and you are straightway told some- 
thing about a shell bank, or a caddy bank, or the back lands bdng 
low, and those in front high, — all being conclusive reasons in their 
way, but by no means improving matters. Surely, under such cir- 
cumstances, it will strike even ordinarily observant people to inquire 
why, whea at the time that we have done so much in one department of 
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onr estates' economy by machinery, we should have altogether ne- 
glected to apply its powers in the most material department — the drain- 
sge ? And really this neglect becomes the more unaccountable, when 
we recollect that the origmal settlers of the colony — the Dutch — 
must, of all people, haye been the best acquainted with the advantages 
of machinery in draining low swampy lands. 

Many years ago Mr. Neilson made some attempts at draining the 
Haags Bosch, through Canal No. 3, by means of machinery ; but 
either finding his contrivance defective, or the estate passing into other 
hands, who had the means of effecting drainage through a more 
natural course, the matter was abandoned. More recently, Mr. George 
Bxooker attempted to drain the Cane Grove by means of a steam- 
engine, working, we believe, a bucket-wheel. From some cause 
wUch we have not learned, this essay also was unsuccessful. 

Yesterday, however, we witnessed at work, on the Turkeyan estate, 
the property of W. M. Alexander, Esq., of Southbar, a draining ma- 
diine of the most effective yet simple construction that can be ima- 
gined. ' Let us attempt to describe it. The motive power is a compact 
high-presure engine of sizteen-horse power, making forty strokes in the 
minute. It drives a large wheel, which makes seven entire revolu- 
tkms in that time. To this wheel are attached wooden flaps of about 
3 feet in length, and 1 in breadth, similar to the paddles of a steam- 
boat, but placed on the wheel differently, their length lying along, in- 
stead of at right angles with, the course of the radii of the wheel. 
Iliese flaps, in the revolutions of t)ie wheel, dip into a brick box accu«* 
lately fitting them, and therefore concave at tiie base. Into this the 
water rushes, and by the propulsion of the wheel is constantly forced 
forward in a perfect torrent over a brick wall sloping outwards, over 
wiudi being thrown it cannot return. The contrivance, we repeat, is 
simple and effective in the highest possible degree. While at work 
yesterday it reduced the water about one foot and a half in twenty 
minutes ; and we learn that, by accurate measurement and calculation, 
on a former occasion, it relieved the estate of twenty-eight thousand 
cubic feet, or eight hundred tons of water, in the space of thirty 
Bilnntes. 

This engine can be worked for eight hours, (bemg at least two 
hours longer than even in the heaviest weather can ever be required,) 
for the sum of five dollars for fuel. 

To test, in the most conclusive possible manner, the powers of this 
diaining machine, Mr. King has closed the draining tunnel of the 
estate, and, in the present and coming rainy weather, trusts entirely 
to this mechanical assistance for the drainage of the estate. 

We understand that last year, the cost in labour alone expended on 
the estate, to endeavour to effect drainage, was nearly fifteen hundred 
pounds sterling. Now, not only was this an outlay that no estate can 
stud, but a still greater evil was involved — it ahstraded that amount 
(tf labour from the cane fields. At present, and in future, this estate 
win be drained at a cost of less than two hundred pounds sterling per 
ammm, while the pnly draught laid upon th(s labouring strength of 
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the estate will be the aerrice of two old people to attend die cogiiie 
when at work, which will be* we nippoee, for about one-tlurd of 
the year. 

We re^ffard this emumfly aaoeenfid experiment at the TMceym 
MB one of the most important matters connected with the ooltivatioB 
of estates in British Ghiiana. 



sholl's poktablb bakrbl bsb-hivb. 

An ingenious and humane gentleman^ named Sholl, of Lamb street, 
Spitalfields, has invented a Portable Barrel Hire, which by ite improred 
arrangement is calcolated materially to oontribate to the healthfid 
economy of bees, as well as to supersede the barbarous practioe of 
killing these wonderful creatures to obtain the produce of their 
industry. 

Mr. Sholl's cotteger's hiye may be thus described : The stand is of 
wood, consistiog of fiye pieces, which are so arranged that they may 
be teken to pieces readily, if required, and put away in the hive, tf 
necessary to send it to a distance. A common American flonr-barnd 
forms the outworks of the hive. The pavilion is formed of wood; 
and may be either square or circular, and is placed at the bottom of 
the barrel. It is furnished with a wire-gause door, fixed in the bot- 
tom, which answers the purpose of a ventilator : two cross bars are 
fixed at the top of the pavilion, to which the inhabitante attach the 
comb. The entrance to the pavilion is circular, and towards the top 
a metal tube is carried through the wall of the house or barrel, and is 
fiimished with a sliding shield, also of metal, to keep them in wtiea 
necessary. This slide is perforated so as to assist the ventilation. 
The pavilion, which can be removed from the house or barrel, at plea- 
sure, stands upon four legs« for the purpose of fiilly ventilating the 
space between the outer walls of the house, or barrel, and the pavilion ; 
towards the bottom of the barrel is another aperture, furnished 
with wire-gauze, for the sake of ventilation. On the top of the pa- 
vilion is a folding partition by which it is covered : this partitioa 
conteins six, or any greater number of apertures that may be required, 
to each of which is a plug of wood, with a tin cover : each plug is 
attached to a string, whidb is secured to the side of the barrel, so that 
when the plugs are removed from the apertures they may not be lost. 
The use of these apertures is to admit the bees when necessary from 
the pavilion into the surplus cases above. A small window is fixed in 
the partition, to ascertain the stete of the' bees at any time. These 
cases, six or more in number, are also constructed of wood, nearly 
fitting the sides of the barrel or house : each case is of a segmental 
form, and open at bottom to admit the bees, and further, is lighted 
by a small window in the top. When the bees have filled the pavilion 
with honey as far as possible, admission is afforded to them to one or 
more of the surplus cases, or additional apartmente, in which they 
deposit new comb. The pavilion remains undisturbed so far as re- 
moving honey is concerned, the additional apartments being supplied 
for that purpose. When a case is ascertained to be filled with honey, 
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it 18 r^oved to a distance from the barrel, oarefnlly turned on one 
aide, and the bees retomiog to the pavilion, the apartment may be 
deared of the honey accumulated, and another case may be imme- 
diately inserted in its place. It is readily ascertained which surplus 
■partment is occupied by the bees, as the admission plug from the 
parilion will be found placed on the top of it. The cover or roof of 
the bee-house, or barrel, is hung with common hinges, and secured 
other by a coounon lock or padlock. — Magazine of Science t No. 265. 

BRICK-MAKING MACHINE. 

Mb. William Hodgson, of Kingston-upon-HulI, has patented 
" A Machine for Making and Compressing Bricks, Small Paviors, 
floor Bricks, Flat Tiles, Ornamental Bricks, &c., at one operation.*' 
That part of the invention which relates to the making or moulding of 
iMicks, consists in having a mould constructed in such a manner that 
all its sides shall fall down so that the brick can be removed. The 
aides and ends of this mould are covered with moleskin, which is 
turned oyer the upper edge and fastened thereto by means of brass 
beading, or plates and screws; this mould when in use is placed 
mtbm an outer mould, which during the making of the brick keeps 
the sides of the inner mould in a vertical position. The outer mould 
here spoken of is fixed upon a table, on the underside of which there 
are two or more treadles to suit the convenience of the workmen 
when on different sides of the table ; these treadles communicate with 
a vertical spindle, the upper end of which passes through the table 
and is attached to the inner mould having moveable sides ; the object 
of this arrangement being that when a brick has been formed in the 
inner mould, in the usual way of making bricks, such mould is raised 
from the outer one by placing the foot upon some of the treadles ; the 
sides of the mould at the same time falling down admits of the brick 
being removed by means of a pallet-board in the ordinary manner. 
Upon the same table, and near the machine just described, is fixed the 
compressing apparatus, which forms the second part of the invention, 
and consists of a mould having its two sides attached to the bottom 
part by means of hinges, the ends of the mould being moveable and 
capable of approaching each other ; this mould is made to dro]) within 
another similar to that just described, and over the mould is a pressing- 
box having inclined ends, which come in contact with the moveable 
ends. This pressing-box can be raised or lowered upon an arrange- 
ment of levers, the parts being so arranged that when the pressing-box 
is lowered for the purpose of compressing a brick, the underside of 
such box comes first in contact with the upper face of the brick : the 
inclined ends of the pressing-box coming at or near the same time 
into contact with the moveable ends of the mould cause the same to 
approach each other, and thereby compress the brick which is con- 
tained in the mould. 

IMPROVED agricultural IMPLY.ME.l^Ta. 

Amongst the Dew Impiements exhibited to t\ie 13Lo^«\ k^coSitoat^ 
Sodetf ofEnghad, at their last Anniversary Meetmg, ttX. ^Q\i>CCLWSi'^\.wi, 
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were the following; selected snd abridged firom the Report in the 
Polytechnic Retnew, No. 2. 

Messrs. Ransome, of Ipswich, Suffolk, bore away four prizes ; the 
iirst was much examined, it was a patent Tile MachiuCf invoited by 
Mr. Etheridge, of 11, Famival's Inn: to it was awarded a premium 
of twenty pounds and a silver medal ; it is an efficient and economical 
apparatus. 

A prize of thirty pounds was giyen for a set of Horse Works for 
driving a chaff-engine, bean-mill, and other mills for bruising and 
grinding grain, either separately or at the same time, all working 
within the circle described by the horse. This implement is exceed- 
ingly ingenious, and excited great admiration. 

Lowcock's Patent Plough^ in its construction admits of turning and 
laying the furrows all at the same angle, and in the same direction, to 
the right or left alternately, as it passes up or down the field ; tilms 
combining the properties of the torn -rest plough with the advantage 
of retaining the curved form of mould-board, as used on the most 
approved single ploughs. It is formed with two shares, and the front 
curves of the mould-boards are counterparts of each other ; while the 
hinder curves of the monld-boards are formed by a fly, which, taming 
on a centre, alternately presents the continuation of the curve of either 
the right or left mould-board, as required to be used. The handles are 
attached by a hinge on the centre of the plough, and are the only parts 
which require to be shifted in transposing the direction of the plough. 
When the ploughman has completed the fcrrow turned to the right, 
he reverses the handles ; at the same time the draught- chain, to ^^cb 
the horses are attached, is, by the act of their turning, carried on a rod 
to the opposite end of the plough. The fly on the mould -board, by 
its own pressure against the soil, assumes its correct position, and the 
implement is at once in order for turning the furrow to the left without 
further adjustment. 

A new patent Plough received ten pounds and a silver medal ; it 
admits of adjusting the pitch of the share either to take more or less 
hold of the ground laterally, to give it an inclination more or less 
towards the land. 

Mr. Garrett gained three prizes, the first of twenty pounds and a 
silver medal. 

A Drill for general purposes, in which a double-action stirrer is 
introduced into the manure department, having a perpendicular and 
also a revolving movement, by means of which the manure which in 
the drills hitherto in use has frequently clogged and hung back in the 
manure-box, in this improved machine is constantly disturbed and 
pressed forward into the departments for the depositing barrel, and 
an equal distribution caused, in exact quantities, of the most difficult, 
coarse, or badly prepared manures. 

In the working of the seed-sowing engine, as before constructed, 
the difficulty which has hitherto presented itself of mixing together 
the heavier ^ith the lighter seeds, the heavier havej by the motion of 
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tine enginei been shaken to the bottom of the box ; being thereby- 
sown in yery unequal proportions. To remedy this, the small heavy 
seeds, such as cloveri trefoil, &c. are delivered from cups, while the 
lighter grass seeds, such as rye-grass, &c. are, by the same operation, 
brushed out of a separate apartment of the box, down the same con- 
ductors with the other seed : this easy and simple method, whereby 
the required quantities of each seed are nicely mixed, and evenly sown 
all over the land, deserves particular attention, and is regulated by 
merely turning the screw at the end of the box for rye-grass, and 
changing wheels on the cup-barrel, for clover, &c. 

To accommodate the drill to suit any kinds of land, however hilly, 
an improved and simple apparatus is provided, so that though the 
deposit of the seed in going up or down hill be ever so irregular (which 
is always the case to some extent), the man in attendance (without 
stopping the drill or altering the course of the horses) is enabled, by 
merely pressing down one handle and raising another, to alter the gear 
of the wheels, and put on a slower or faster speed, as may be required ; 
this is effected by a wheel on each end of the delivering barrel, one 
of larger dimensions than the other, so that if the drill is getting on a 
certain quantity when going up hill, by altering the gear, when going 
down, the quantity deposited is rendered precisely the same ; whereas, 
if the barrel always worked from one sized wheel, whether going up 
hill or down hill, the quantities of seed delivered would be found very 
irregular ; this is of infinite importance to heavy land farmers, and 
should claim their particular attention. 

Earl Ducie obtained four premiums : among them, one for a 
Richmond Cart, remarkable for the easy way of adjusting the load 
when descending hills. This is done by a rack and pinion, so that 
the load is quite under the control of the driver, either for this purpose 
or for tipping out the load. The pinion is acted upon by a handle, 
and by means of a catch or stop the load is kept fast at any required 
angle. The wheels are made with improved cast-iron naves, fitted 
with chilled boxes and case-hardened axles ; the cast-iron naves are 
bored out, and the boxes turned to fit nicely, so that if by any means 
a box is broken, it can easily be renewed. It also contains a reservoir 
for the oil, so that they will carry it for a great length of time without 
the trouble of taking off the wheels to grease ; the oil is poured in at a 
small screw-hole provided for that purpose. The mortices for the 
qpokes are made nicely taper, to insure the proper fitting of the spoke. 
One of the great advantages of these axles and naves is, there is no 
projection beyond the face of the wheels. This cart has Thatcher's 
patent break attached. Price ;£fl9. 

Mr. Smyth received ;^10 and a silver medal for a Turnip Drillf de- 
positing manure with the seed. This ingenious implement, which 
attracted much attention, is prepared for drilling ridges or broad work, 
with rolls attached for rolling the land before and after the manure 
and seeds are deposited, the fore rolls guiding the coulters upon the 
tops of the ridges, ^whether regularly or irregularly ploughed, with . 
improved sliding hoppers, and other tin apparatus, ^ «& >i)sx<& ^ig»si^ 
cso Zw emiy adjagt&d for the purpose of coxwe^g X\i<& m^ii>>x^ ^^^ 
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seeds perpendicularly down from the box to rows of variont ^ndths,- 
also with sliding axle. The rolls are easily detached whea not le- 
quired. 

Mr. Stratton had several very curious machines, amongst them an 
Equiroial Farm Waggon, in which the defects which are urged, by the 
advocates for the exclusive use of carts, as the chief objections to four- 
wheel carriages, are removed ; and in hilly districts they wiU be 
found even preferable to carts, from the power of the horses being 
exclusively applied to the draught of the load. In this waggon, two 
horses of average size and strength have drawn with ease tlu'ee tcms 
on ordinary roads. In addition to the advantages of equirotal wheels 
and the cross-lock, nearness of the top of the body to the ground is 
remarkable, by which a great lessening of the labour of loadii^ and 
unloading is effected ; the great length and breadth of the body, by 
which the load may be kept low, a great object in hilly districts, and 
Thatcher's patent self-acting drag, which will be found to increase its 
utility. It is fitted with long portable hay-ladders before and behind, 
the addition of which enables it (in a hilly country especially) to carry 
larger loads, and with much greater safe^, than can be carried by an 
equal number of horses in carts. 

Mr. Cambridge's Steam-Engine received only a prize of £5, but 
was the theme of universal approbation, and attracted a large portion 
of the scientific spectators. This engine is remarkable for simplicity 
of construction, having fewer working parts than any steam engine y^ 
shown to the public for agricultural purposes, &c. ; conseqnenUy, 
more effectual, and less liable to get out of repair, and can with per- 
fect safety be managed by the most inexperienced lad. Its portability 
is such, that it can, with the greatest facility and dispatch, be trans- 
ported (by three horses) from one farm to another ; its superior parts 
insuring its fitness at all times for immediate use. The steam gene- 
rator, or boiler, is constructed so that the slightest danger is not ap- 
prehended arising from sparks from the chimney or fire. It is entirdy 
cased with wood, preserving it from the weather : by this means a very 
considerable saving in fuel is experienced. At the extremity of the 
boiler is attached a tank for the reception of feed water : the chimney 
fiue passes through it, giving off its heat to such a degree that tiie 
water becomes boiling hot. A twofold advantage is obtained by tiiis 
improvement, viz. the chimney is kept comparatively cool, and the 
boiler being supplied with hot in place of cold water, a great saving of 
fuel is effected. If necessary, the engine can be made a steam irrigator, 
or fire-engine of immense power, at a small additional expense. 

Besides these implements, to which prizes were awarded by the 
judges, there were many which richly deserved the praise that was 
bestowed upon them. Amongst the exhibitors, Messrs. Cottam and 
Hallen were prominent ; and no less than seventy-eight artides wore 
placed before the public, several of them new implements. An iron- 
framed saw-table was particularly remarked. By this machine timber 
• may be cut to any width, or with any angle suitable for weather- 
boarding, 

Mr. PbilipSf of Bristol, had a Tumip-cuttmg M«eKvM>^f^as^Qt»ia 
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eats the pieces of tornip into lengths of an inch and a half; it makes 
few chippings, and divides the last slice of every turnip into the same 
Idnd of pieces as the rest of the turnip. The liahility which exists in 
all other machines for the turnips to wedge each other up in the hopper 
is removed in this hy the motion imparted to the hody of the machine. 
The first and last of these peculiarities are those in which the principal 
difference hetwixt this and other machines consists. 

Messrs. Crosskill exhihited, among other improvements, a pair of 
new patent Wheels, which, by the invention of machinery, driven by 
steam-engines, are better, firmer, and more true, than when made by 
band. The naves are made of iron, cast upon steel pins and turned 
true, and fitted to case-hardened turned arms, and wrought-iron axle. 
The spokes are of well-seasoned EngUsh oak, turned and fitted with 
doable shoulders into the felloes. The ash felloes are furnished and 
fitted by machinery, and the hoop tire is also fitted and hooped by 
'machinery. 

A Potato Steamer and apparatus was much landed. — ^This new in- 
vention is upon a very simple, but most effective principle ; a boy may 
attend to it without the least danger of accident. It possesses the ad- 
vantage of durability. The same furnace or boiler can be used as a 
washing or brewing copper, without any extra expense. The apparatus 
i$ suspended to an iron bar, upon which it rides on two wheels, and is 
raised above the boiler by pressing down the handle ; the steamer 
hangs upon two pivots in the iron bow, and admits of its turning over 
to empty the steamed potatoes. 

Mr. Dean, of Birmingham, had many useful inventions ; amongst 
them a patent Pulping or Grating Mill for grinding fruit for cider, 
wines, and for reducing to a pulp turnips, potatoes, and for making 
■arrow-root and Btarch. This machine is adapted to one or two men, 
and to horse or steam power. 

A Portable Steavn-engine was amongst the best things exhibited. 
This engine will be found to answer the purpose of many farmers fully 
•8 wdl as one of greater power, being equal to the performance of 
much more work in cutting chaff and turnips, bruising com, grinding, 
fte. than is required to be done upon farms of moderate extent ; and 
when employed in thrashing, it has been declared by many farmers to 
be equal to four horses. It is more portable than engines of larger 
power, and is drawn with ease by one horse. The three-horse power 
engine of this description is also an exceedingly useful farmer's engine, 
and calculated to drive the usual four-horse thrashing machines to 
much greater advantage than by animal power. These steam-engines 
■being exceedingly simple, and free from complicated movements, are 
easily managed, and not liable to get out of order. They are fitted 
with superior metallic pistons, thus obviating the trouble of packing, 
and the risk attending its being improperly performed by inexperienc^ 
hands ; and with metal slide valves in lieu of steam taps, which are con- 
tinually out of repair, they will be found much more durable and 
dfident than engines with vibrating or oscillating cy binders ^ vckii^ts^ 
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warranted equal to the power stated. The fixed steam -engineSi which 
in many instances will he found more profitably useful than poriabk 
engines, inasmuch as where the bam is adjoining to a conTenient 
building for fixing the chafif and turnip cutter, com and cake crushers, 
bone mill, flour mill, cider mill, and other useful machinery, the same 
engine may be made to thrash the com and to drive any number of 
the smaller machines, without removing either the engine or any one 
■of the machines ; whilst the steam from the engine boiler may funish 
the necessary supply to the apparatus for steaming and cooking. A 
fi^ed engine is managed with less trouble than any description of 
portable engine, owing to it and the machines it is intended to work 
always remaining in the proper situation for connecting to each other. 

A PLOUGH HARROW. 

Mr. William Newton, Chancery Lane, has patented an im- 
proved agricultural machine for ploughing, harrowing, or tilling land, 
called a Plough-harrow, or a Harrow-plough : it is intended to faofitate 
the operation of second ploughing after the land has been turned up. 
It consists, like ordinary harrows, of two parts or carriages, but the 
first carriage, instead of having only one small wheel, has two large 
ones, by which means it overcomes obstacles more readily. The lines 
or teeth of the harrow-plough may be of various forms, and consist 
of seven, nine, or eleven, according to the work to be done. There 
is a contrivance for raising or lowering the teeth or cutters as required. 
The inventor states, that with this machine, drawn by tliree horses, 
six acres may be ploughed in one day, which would require six days 
with the common plough. 

MANUFACTURE OF BUTTER. 

The following results are derived from the experiments of Professor 
Trail, as detailed in the Transactions of the Highland and Agrieu^ 
tural Society of Scotland: — 1. That the addition of some cold water 
facilitates the process, or the separation of butter, especially when 
the cream is thick and the weather hot. 2. That cream alone is 
more easily churned than a mixture of cream and milk. 3. Thai 
butter produced from sweet cream has the finest flavour when fire^, 
and appears to keep longest without acquiring rancidity; but the 
butter-milk so obtained is poor, and small in quantity. 4. That the 
scalding of the cream, according to the Devonshire method, yields 
the largest quantity of butter, which, if intended for immediate use, 
is agreeable to the palate, and readily saleable ; but if intended to be 
salted, is most liable to acquire, by keeping, a rancid flavour. The 
process of scalding is troublesome, and the milk, after the removal of 
the cream, is poor, and often would be unsaleable, from the taste it 
has acquired from the heating. 5. That churning the milk and cream 
together, after they have become slightly acid, seems to be the most 
economical process on the whole, because it yields a large quantity of 
excellent butter, and the butter-milk of good quality. 6. That the 
keeping of butter in a sound state appears to depend on its bei^g 
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obtained as free from uncombined albumen, or casein and water, as it 
can be, by means of washing and working the batter when taken from 
the chum. 



BRITISH ENTERPRISE. 

Some curious particulars are given, in a Montevideo journal, of a 
British enterprise, one of whose remarkable features is a ship sailing 
on a level of 18,000 feet above the sea. In 1826, says the account in 
question, Messrs. Rundell and Bridge, the London jewellers, pur- 
chased the gold mines of Tipuani, and the emerald mines of Illimani, 
and sent over Mr. Page as their agent. These mines are situate on 
the banks of the Lake Chiquito, 248 English miles long, 150 in 
breadth, and hitherto unfathomed in many parts. In the neighbour- 
hood of Tipuani are. other productive mines, belonging to General 
O'Brien and an Englishman of the name of Begg. The only vegetable 
produce of the district is a species of red potato called chttsmOf and a 
few nutritious plants ; but to the east of the Lake, at Copacasana, 
and in the valleys of the Bolivia, are cultivated maize, barley, and 
fruit-bearing trees. The difficulty of feeding, from their own scanty 
r^on, the large body of Indians working in the mines, suggested the 
idea of building a vessel for the navigation of the lake ; and General 
O'Brien, and Messrs. Page and Begg, determined to make the attempt. 
Mr. Page purchased an old brig, in the port of Arica, stripped her of 
her anchors, sails, and rigging ; and succeeded, with extreme diffi- 
culty, in conveying the hull to the mouth of the Apolobambo, whose 
waters fall into the Chiquito Lake. Thither he brought workmen 
from Arica, built stocks, and after two years of painful and unceasing 
labour, succeeded in launching his vessel on the Lake, and opening a 
regular communication with the produce of the valleys of the Bolivia. 
The brig is well found in all things — save for her want of anchors, 
which it has been impossible to carry to such a height. General 
O'Brien and Mr. Begg are reported to have executed other works of 
a boldness not less surprising. They have transported a steam- 
engine across the Cordilleras — dug, through the metalliferous hills of 
Lacaycota, a canal 2,000 feet in length, traversed by nine locks, and 
laid down a railroad at its extremity, for the conveyance of their ore. 
In this Lake Chiquito is the island of Titicaca, assigned by tradition 
as the cradle of the earliest Peruvian civilization, and the sacred 
burial-place of the ancient kings of the country. 
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A SPECULATION ON ELECTRIC CONDUCTION AND THE NATURE OF 

MATTER. 

Mr. FaradaTi in a letter to Mr. Richard Taylor, details the sab- 
stance of a very remarkable discourse delivered by him at the Royal 
Institution, on the 25th of January. 

" The view of the atomic constitution of matter which I think is 
most prevalent, is that which considers the atom as a something 
material having a certain volume, upon which those powers were im- 
pressed at the creation, which have given it, from that time to the pre- 
sent, the capability of constituting, when many atoms are congregated 
together into groups, the different substances whose effects and pro- 
perties we observe. These, though grouped and held together by their 
powers, do not touch each other, but have an intervening space, otiier- 
wise pressure or cold could not make a body contract into a smaller 
bulk, nor heat or tension make it larger ; in liquids these atoms or 
particles are free to move about one another, and in vapours or gasei 
they are also present, but removed very much Jhrther apart, though 
still related to each other by their powers. 

** The atomic doctrine is greatly used one way or another in tiiis 
our day for the interpretation of phenomena, especially those of crys- 
tallography and chemistry, and is not so carefully distinguished firom 
the facts but that it often appears to him who stands in the position of 
student as a statement of the facts themselves, though it is at best but 
an assumption, of the truth of which we can assert nothing, whatever 
we may say or think of its probability. The word atom, — whidi can 
never be used without involving much that is purely hypothetical, — is 
often intended to be used to express a simple fact, but, good as the in- 
tention is, I have not yet found a mind that did habitually separate 
it from its accompanying temptations ; and there can be no doubt that 
the words definite proportions, equivalents, primes, &c. which did and 
do express fully all the facit of what is usually called the atomic 
theory in chemistry, were dismissed because they were not expressive 
enough, and did not say all that was in the mind of him who used dw 
word atom in their stead ; they did not express the hypothesis as well 
as the fact. 

** But it is always safe and philosophic to distinguish, as much as is 
in our power, fact from theory. The experience of past ages is suf- 
ficient to show us the wisdom of such a course ; and considering the 
constant tendency of the mind to rest on an assumption, — and whienit 
answers every present purpose to forget that it is an assumption,— we 
ought to remember that it, in such cases, becomes a prejudice, and in- 
evitably interferes, more or less, with a clear-sighted judgment. I 
cannot doubt but that he who, as a mere philosopher, has most power 
of penetratmg the secrets of nature, and guessing by hypothesis at her 
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mode of working, will also be most careful, for his own safe progress 
and that of others, to distinguish that knowledge which consists of 
assumptions, — ^by which I mean theory and hypothesis, — from that 
which is the knowledge of facts and laws ; never raising the former to 
the dignity or authority of the latter, nor confusing the latter more than 
is inevitable with the former. 

** Ldght and electricity are two great and searching inyestigators of 
the molecular structure of bodies ; and it was whilst considering the 
probable nature of conduction and insulation in bodies not decompos- 
able by the electricity to which they were subject, and the relation of 
electricity to space, contemplated as void of that which by the atomists 
b called matter, that considerations something like those which follow 
were presented to my mind. 

" If the yiew of the constitution of matter already referred to be 
assumed to be correct, and I may be allowed to speak of the particles 
of matter and of the space between them (in water, or in the vapour of 
water for instance) as two different things, then space must be taken 
as the only continoous part, for the particles are considered as separated 
by space from each other. Space will permeate all masses of matter 
in every direction like a net, except that in place of meshes it will form 
eells, isolating each atom from its neighbours, and itself only being 
continuous. 

" Then, take the case of a piece of shell-lac, a non-conductor, and 
it would appear at once from such a view of its atomic constitution 
tiiat space is an insulator, for if it were a conductor the shell-lac could 
not insnlate, whatever might be the relation as to conducting power of 
its material atoms ; the space would be like a fine metallic web pene- 
tiBtiDg it in every direction, just as we may imagine of a heap of 
silioeoas sand having all its pores filled with water ; or as we may con- 
sider of a stick of black wax, which, though it contains an infinity of 
particles of conducting charcoal diffused through every part of it, 
Gannot conduct, because a non-conducting body (a resin) intervenes 
and separates them one from another, like the supposed space in 
the lac. 

" Next take the case of a metal, platinum or potassium, constituted 
according to the atomic theory, in the same manner. The metal is a 
oondoctor ; but how can this be, except space be a conductor ? for it 
is the only continuous part of the metal, and the atoms not only do not 
touch (by the theory), but, as we shall see presently, must be assumed 
to be a considerable way apart. Space, therefore, must be a conductor, 
or else the metals could not conduct, but would be in the situation of 
ihe black sealing-wax referred to a little while ago. 

'* Bat if space be a conductor, how then can shell-lac, sulphur, &c. 
insulate ? for space permeates them in every direction. Or if space be 
an insulator, how can a metal or other similar body conduct ? 

" It would seem, therefore, that in accepting the ordinary atomic 
theory , space maybe proved to be a non-conductor in non-conducting 
bodioi, and a conductor in conducting bodies, — but the reasoning ends 
in tills, a subversion of that theory tdtogether *, for if %^«c& Vi^ «&.\Ck- 
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flulator it cannot exist in conducting bodies, and if it be a conductor it 
cannot exist in insulating bodies. Any ground of reasoning which 
tends to such conclusions as these must in itself be false. 

** In connexion with such conclusions we may consider sbortly what 
are the probabilities that present themselves to the mind, if the exten- 
sion of the atomic theory which chemists have imagined be applied in 
conjunction with the conducting powers of metals. If the specific 
gravity of the metals be divided by the atomic numbers, it gives us the 
number of atoms, upon the hypothesis, in equal bulks of the metals. 
In the following table the first column of figures expresses nearly the 
number of atoms in, and the second column of figures the conducting 
power of, equal volumes of the metals named : — 



Atoms. 








Conducting power. 
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** So here iron, which contains the greatest number of atoms in a 
given bulk, is the worst conductor excepting one. Gold, which 
contains the fewest, is nearly the best conductor ; not that these con- 
ditions are in inverse proportions, for copper, which contains nearly as 
many atoms as iron, conducts better still than gold, and with above 
six times the power of iron. Lead, which contains more atoms than 
gold, has only about one-twelfth of its conducting power; lead, which 
is much heavier than tin and much lighter than platina, has only half 
the conducting power of either of these metals. And all this happens 
amongst substances which we are bound to consider, at present, as 
elementary or simple. Whichever way we consider the particles of 
matter and the space between them, and examine the assumed consti- 
tution of matter by this table, the results are full of perplexity. 

** Now, let us take the case of potassium, a compact metallic 
substance with excellent conducting powers, its oxide or hydrate 
a non-conductor ; it will supply us with some facts having very 
important bearings on the assumed atomic construction of matter. 

*' When potassium is oxidized, an atom of it combines with an atom 
of oxygen to form an atom of potassa, and an atom of potassa com- 
bines with an atom of water, consisting of two atoms of oxygen and 
hydrogen, to form an atom of hydrate of potassa, so that an atom of 
hydrate of potassa contains four elementary atoms. The specific 
gravity of potassium is 0*865, and its atomic weight 40 ; the specific 
gravity of cast hydrate of potassa, in such state of purity as I could 
obtain it, I found to be nearly 2, its atomic weight 57. From these, 
which may be taken as facts, the following strange conclusions flow. 
A piece of potassium contains less potassium than an equal piece of the 
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potash formed by it and oxygen. We may cast into potassium oxygen 
atom for atom, and then again both oxygen and hydrogen in a two-fold 
nomber of atoms, and yet, with all these additions, the matter shall 
become less and less, until it is not two-thirds of its original volume. 
If a given bulk of potassium contains 45 atoms, the same bulk of 
hydrate of potassa contains 70 atoms nearly qfihe metal potaaHumj 
and besides that, 210 atoms more of oxygen and hydrogen. In dealing 
with assumptions, I must assume a little more for the sake of making 
any kind of statement ; let me therefore assume that in the hydrate of 
potassa the atoms are all of one size, and nearly touch each other, and 
that in a cubic inch of that substance there are 2800 elementary atoms 
of potassium, oxygen, and hydrogen; take away 2100 atoms of 
oxygen and hydrogen, and tiie 700 atoms of potassium remain- 
ing will swell into more than a cubic inch and a half, and if we 
diminish the number until only those containable in a cubic 
inch remain, we shall have 430, or thereabout. So a space which 
can contain 2800 atoms, and amongst them 700 of potassium 
itself, is found to be entirely filled by 430 atoms of potassium as they 
exist in the ordinary state of that metal. Surely, then, under the sup- 
positions of the atomic theory, the atoms of potassium be very far 
apart in the metal, t. e. there must be much more of space than of 
matter in that body : yet it is an excellent conductor, — and so space 
most be a conductor ; but then what becomes of shell-lac, sulphur, and 
all the insulators ? for space must also by the theory exist in th^m. 

" Again, the volume which will contain 430 atoms of potassium, 
and nothing else, whilst in the state of metal, will, when that potassium 
is converted into nitre, contain very nearly tiie same number of atoms 
of potassium, t. e. 416, and also then seven times as many, or 2912, 
atoms of nitrogen and oxygen besides. In carbonate of potassa, the 
qwce which wiU contain only the 430 atoms of potassium as metal, being 
entirely filled by it, will, after the conversion, contain 256 atoms more 
of potassium, making 686 atoms of that metal, and, in addition, 2744 
atoms of oxygen and carbon. 

" These and similar considerations might be extended through com- 
pounds of sodium and other bodies with results equally striking ; and 
indeed still more so, when the relations of one substance, as oxygen or 
snlphur, with different bodies, are brought into comparison. 

'* I am not ignorant that the mind is most powerfully drawn by the 
phenomena of crystallization, chemistry, and physics generally, to the 
acknowledgment of centres of force. I feel myself constrained, for 
the present hypothetically, to admit them, and cannot do without 
them ; but I feel great difficulty in the conception of atoms of matter 
which in solids, fluids, and vapour, are supposed to be more or less 
apart from each other, with intervening space not occupied by atoms, 
and perceive great contradictions in the conclusions which flow from 
•such a view. 

" If we must assume at all, as indeed in a branch of knowledge like 
the present, we can hardly help it, then the safest course appears to be 
to assume as little as possible, and in that respect the atoms of Bos- 
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covich appear to me haye a great advantage over the nsoal notion. Hk 
atoms, if I understand aright, are mere centres of forces or powers, 
not particles of matter, in which the powers themselyes reside. If, in 
the ordinary view of atoms, we call the particle of matter away from 
the powers a, and the system of powers or forces in and anmnd it m, 
then in Boscovich's theory a disappears, or is a mere mathematical point, 
whilst in the usual notion it is a little unchangeable, impenetrable 
piece of matter, and m is an atmosphere of force groaped around it, 

** In many of the hypothetical uses made of atoms, as in crystallo- 
graphy, chemistry, magnetism, &c. this difference in the assumptioa 
makes little or no alteration in the Results ; but in other cases, as df 
electric conduction, the nature of light, the manner in which bodies 
combine to produce compounds, the effects of forces, as heat or dec- 
tridty, upon matter, the difference will be very great. 

** Thus, referring back to potassium, — ^in which as a metal the atoms 
must, as we have seen, be, according to the usual view, very hr apart 
from each other, — ^how can we for a moment imagine that its conduct- 
ing property belongs to it, any otherwise than as a consequence of the 
properties of the space, or as I have called it above, the m / So also 
its other properties in regard to light or magnetism, or solidity, or 
hardness, or specific gravity, must belong to it, in consequence o^ the 
properties or forces of the m, not those of the a, which without the 
forces is conceived of as having no powers. But then surely the m is 
the matter of the potassium, for where is there the least ground (except 
in a gratuitous assumption) for imagining a difference in kind between 
the nature of that space, midway between the centres of two con- 
tiguous atoms, and any other spot between these centres ? A differenoe 
in degree, or even in the nature of the power consistent with the law of 
continuity, I can admit, but the difference between a supposed little 
hard particle and the powers around it I cannot imagine. 

** To my mind, therefore, the a or nucleus vanishes, and the sub- 
stance consists of the powers or m ; and indeed what notion can we 
form of the nucleus independent of its powers ? All our perceptioa 
and knowledge of the atom, and even our fancy, is limited to ideas of 
its powers : what thought remains on which to hang the imagination 
of an a independent of ti^e acknowledged forces ? A mind just Altering 
on the subject may consider it difficult to think of the powers of 
matter independent of a separate something to be called the matter, 
but it is certainly far more difficult, and indeed impossible, to think of 
or imagine that matter independent of the powers. Now, the powers 
we know and recognise in every phenomenon of the creation, the abstract 
matter in none ; why then assume the existence of that of which we 
are ignorant, which we cannot conceive, and for which there is no 
philosophical necessity ? 

* * Before concluding these speculations I will refer to a few of the im- 
portant differences between the assumption of atoms consisting merdy 
of centres of force like those of Boscovich, and that other assumption 
of molecules of something specially material, having powers attached 
in and around them. 
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. " With the latter atoms a mass of matter consists of atoms and in- 
tervening space, with the former atoms matter is everywhere present, 
and there is no intervening space unoccupied by it. In gases the 
atoms touch each other just as truly as in solids. In this respect the 
atoms of water touch eadi other whether that substance be in the form 
of ice, water, or steam ; no mere intervening space is present. Doubt- 
less the centres of force vary in their distance one from another, but 
that which is truly the matter of one atom touches the matter of its 
neighbours. 

" Hence matter will be continuous throughout, and in considering 
a mass of it we have not to suppose a distinction between its atoms 
and any intervening space. The powers around the centres give these 
centres the properties of atoms of matter ; and these powers again, 
when many centres by their conjoint forces are grouped into a mass, 
give to every part of that mass the properties of matter. In such a 
view all the contradiction resulting from the consideration of electric 
insulation and conduction disappears. 

" The atoms may be conceived of as highly elastic, instead of being 
supposed excessively hard and unalterable in -form; the mere com- 
pression of a bladder of hair between the hands can alter their size a 
little; and the experiments of Cagnaird de la Tour carry on this 
change in size, until the difference in bulk at one time and another may 
be made several hundred times. Such is also the case when a solid or 
a fluid body is converted into vapour. 

*' With regard also to the shape of the atoms, and, according to the 
ordinary assumption, its definite and unalterable character, another 
view must now be taken of it. An atom by itself might be conceived 
of as spherical or spheroidal, or where many were touching in all di- 
rections, the form might be thought of as a dodecahedron, for any one 
would be surrounded by and bear against twelve others, on different 
sides. But if an atom be conceived to be a centre of power, that 
which is ordinarily referred to under the term shape would now be 
refiBrred to the disposition and reliative intensity of the forces. The 
power arranged in and around a centre might be uniform in arrange- 
ment and intensity in every direction outwards from that centre, and 
then a section of equal intensity of force through the radii would be a 
sphere ; or the law of decrease of force from the centre outwards might 
vary in different directions, and then the section of equal intensity 
mi^t be an oblate or oblong spheroid, or have other forms ; or the 
forces might be disposed so as to make the atom polar ; or they might 
drcolate around it equatorially or otherwise, after the manner of ima- 
gined magnetic atoms. In fact nothing can be supposed of the dispo- 
sition of forces in or about a solid nucleas of matter, which cannot be 
equally conceived with respect to a centre. 

" In the view of matter now sustained as the lesser assumption, 
matter and the atoms of matter would be mutually penetrable. As 
regards the mutual penetrability of matter, one would think that the 
fscts respecting potassium and its compounds, already described, 
would be enough to prove that point to a mind which accepts a feet 
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for a fact, and is not obstructed in its judgment by preconceived no* 
tions. With respect to the mutual penetrability c^ the atoms, it 
seems to me to present, in many points of view, a more beautiful, yet 
equally probable and philosopluc idea of the constitution of bodies, 
than the other hypotheses, especially in the case of chemical combina- 
tion. If we suppose an atom of oxygen and an atom of potassiom 
about to combine and produce potash, the hypothesis of solid un- 
changeable impenetrable atoms places these two particles side by side 
in a position easily, because mechanically, imagined, and not unfre- 
quently represented ; but if these two atoms be centres of power they 
will mutually penetrate to the very centres, thus forming one atom or 
molecule with powers, either uniformly around it, or arranged as the 
resultant of the powers of the two constituent atoms ; and £e manner 
in which two or many centres of force may in this way combine, and 
afterwards, under the dominion of stronger forces, separate again, may 
in some degree be illustrated by the beautiful case of the conjunction 
of two sea waves of different velocities into one, their perfect union for 
a time, and final separation into the constituent waves, considered, I 
think, at the meeting of the British Association at Liverpool. It does 
not of course follow, from this view, that the centres shall always co- 
incide ; that will depend upon the relative disposition of the powers of 
each atom. 

** The view now stated of the constitution of matter would seem to 
involve necessarily the conclusion that matter fills all space, or, at least, 
all space to which gravitation extends (including the sun and its sys- 
tem) ; for gravitation is a property of matter dependent on a certain 
force, and it is this force which constitutes the matter. In that view 
matter is not merely mutually penetrable, but each atom extends, so 
to say, throughout the whole of the solar system, yet always retaining 
its own centre of force. This, at first sight, seems to fall in very har- 
moniously with Mossotti's mathematical investigations and reference 
of the phenomena of electricity, cohesion, gravitation, &c., to one 
force in matter ; and also again with the old adage, ** matter cannot 
act where it is not.'' But it is no part of my intention to enter into 
such considerations as those, or what the bearings of this hypothesis 
would be on the theory of light and the supposed ether. My desire 
has been rather to bring certain facts from electrical conduction and 
chemical combination to bear strongly upon our views r^;arding 
the nature of atoms and matter, and so to assist in distinguishing in 
natural philosophy our real knowledge, t. e, the knowledge of facts and 
laws, from that which, though it has the form of knowledge, may, 
from its including so much that is mere assumption, be the very 
reverse," 



CONTRIBUTIONS TO TERRESTRIAL MAGNETISM. 

Lieut. Col. Sabine, R.A. has communicated this paper. No. VI., 
consisting of observations made on board of H.M. ships Erebus and 
Terror^ from June 1841 to August 1842, in the Antarctic Expedition. 
It comprises the result of the operations conducted during the second 
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fthe expedition, when it proceeded early in Jaly 1841, from 
ton to Sydney, and then to the Bay of Islands in New Zealand, 
ing there till November, and reaching, in February 1842, in 
e 78^, the icy barrier which had stopped their progrsss in the 
ing year. Quitting the antarctic circle in March, and keeping 
in the 60th parallel, they crossed the whole breadth of the 
!m Pacific Ocean to the Falkland Islands, where they arrived in 
L842. On a general review of the magnetic declination in the 
rn hemisphere, the phenomena are found to present the same 
B and decided features of duplicate system as those of the 
m. Particular attention is given to those lines traversed by the 
course where the needle attains its maximum declination, whe- 
sterly or westerly, as affording valuable data for the estimation 
liar variations. The results obtained by the present expedition 
a the conclusion deducible from those of previous navigators ; 
r, that the spaces in the Southern Pacific, distinguished by cer- 
Bgnetic characters, undergo a movement of translation, of which 
leral direction is from east to west ; a direction which is the 
te to that which in a similar change takes place in the corre- 
ng regions of the northern hemisphere ; namely, in the Siberian 
r, where the secular movement is from west to east. 

THE GREAT ROSSE TELESCOPE. 

^he late meeting of the British Association, the Earl of Rosse 
that the Council having intimated their opinion that some ac- 
3f the experiments in which he had been engaged on the Re- 
l Telescope would not be altogether devoid of interest, he would 
our to describe, as briefly as possible, the manner in which he 
;empted to accomplish the object in view, and the principal re- 
btained. When, about the year 1826, he first turned his atteh- 
I this subject, he considered that the knowledge of our own 

might be almost considered complete. There were, no doubt, 
>ortions of it, as the motions and distances of the satellites of 
}, the masses of some of the planets, the rings of Saturn, and 
Uiers, which yet required elucidation, and would doubtless am- 
rard industrious research ; but on the whole, he conceived that 
Unary instruments, aided by the nice contrivances for accurate 
ement which the perfection of modem art had introduced, were 
[X)mpetent to aid in this branch of research the many men of 

who were engaged in it. But a new and a most interesting 
id been opened to the view, and partially explored, by the inde- 
le zeal of the distinguished Herschel, and his no less distin- 
l and accomplished son. The subject of double and multiple 
romised a rich harvest, if our instrumental powers could be en- 
to any considerable extent ; and another field, no less promising, 
it of nebulse, of which some of those examined by the Herschels 

to lay open to the contemplation of the astronomer regions in 
isou with which our entire sidereal sphere might be considered 
ithematical point. NoW; in examining these, he did not mean 
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to deny that accarate measurements were of mnch importance — ^indeed, 
of the very highest ; but it must be obvious, that before we can mea- 
sure we must be rendered capable of seeing. Here, then, he found the 
strongest inducement to attempt to improve the instrument by iriiidi 
this was to be accomplished. Two objects required to be k^t in new : 
first, to give the telescope sufficient aperture to secure a suffideocy of 
light ; secondly, to increase to a sufficient extent the magnifying power. 
On these depended what might be called the optical power of the in- 
strument, but particularly upon the former. For instance, the large 
telescope, of which a model stood before them, to be used effectually, 
must have a magnifying power of 300 times. Now, another instru- 
ment, very inferior in size, might have a much higher power, but, from 
the vast quantity of light which it collected into the image, objects in 
it became distinct which could not be at all seen by those of inferior 
aperture. The next question he had to determine was, whetiier he 
should attempt refractors or reflectors. Just at that time, very laige 
and very fine discs of the proper glass had been produced upon the 
Continent, and a strong hope was entertained of bringing the refractiDf 
telescope to a d^ree of perfection which had been hitherto rather 
hoped for than attained. But, upon a calm balancing of all the diffi- 
culties which opposed their construction, he determined to attempt 
the improvement of the Newtonian reflector, and that notwithstanding 
it was well known that an error of form of the reflector produced an 
error in the image more than five times as great as the same error in 
the refractor would produce. It was to the steps by which he at- 
tained this object that he was now about to direct the attention of the 
Section. 

** Having concluded that, upon the whole, there was a better pros- 
pect of obtaining by reflection, rather than by refraction, the power 
which would be required for making any effectual progress in t& re- 
examination of the nebulae, the first experiments were undertaken, in 
the hope of obviating the difficulties which had previously prevented 
the application of the brilliant aUoy which may be formed of tin and 
copper in proper proportions to the construction of large instruments. 
The manner in which the difficulty had been met, was, by adding an 
excessive proportion of copper to the alloy ; but the mirror was no 
longer susceptible of a durable polish, and, when used, its powers de- 
clined rapidly. It appeared, therefore, to be an object so important 
to obtain a reflecting surface which would reflect the greatest quantity 
of light, and retain that property little diminished for a length of time, 
that numerous experiments were undertaken, and perseveringly carried 
on. After a number of failures the difficulties appeared to be so 
great, that the Earl of Rosse constructed three specula, where the basis 
of the mirror was an alloy of zinc and copper in the proportion ot'l 
zinc to 2-74 copper, which expands with changes of temperature in the 
same proportion as speculum metal. This was subsequently plated 
with speculum metal, in pieces of such size as we were enabled to cast 
sound. These specula were very light and stifle, and their performance 
upon the whole satisfactory ; but they were affected by difiraction at 
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the joinings of the plates ; and although very brilliant and durable, 
defining all objects well under high powers, except very large stars, 
still, as the effect of diffraction was then perceptible, they could not be 
ccmsidered as perfect instruments. In the course of the experiments 
carried on whUe these three specula were in progress, it was ascer- 
tained that the difficulty of casting large discs of brilliant speculum 
metal arose from the unequal contraction of the material, which, in the 
first instance, produced imperfections in the castings, and often, sub- 
sequently, their total destruction ; and it appeared evident that, if the 
fluid mass could be cooled throughout with perfect regularity, so that 
at every instant every portion should be of the same temperature, 
there would be no unequal contraction in the progress towards solidifi- 
cation, nor, subsequently, in the transition from a red heat to the tem- 
perature of the atmosphere. Although it was obvious that the process 
could not be managed so that the exact condition required should be 
fulfilled, still, by abstracting heat uniformly from one surface (the 
lower one), the temperature of the mass would be kept uniform in one 
direction, that is, horizontally; while in the vertical direction it 
would vary in some degree as the distance from the cooling surface. 
These conditions being satisfied, we should likewise have a mass which 
would be free from flaws, and, when cool, would be free from sensible 
strain : nothing could be easier than to accomplish this, approxi- 
matively, in practice ; it would be only necessary to make one surface 
of tibe mould (the lower one) of iron of a good conducting material, 
while the remainder was of dry sand. On trial, this plan was perfectly 
successfol ; there was, however, a new, though not a very serious de- 
fect, which was immediately apparent — the speculum metal was cooled 
80 rapidly that air-bubbles remained entangled between it and the iron 
8ur£u;e ; but the remedy immediately suggested itself, by making the 
iron surface porous, so as to suffer the air to escape ; in fact, by form- 
ing it of plates of iron placed vertically side by side, the defect was 
altogether removed. It only then remained to secure the speculum 
from cooling unequally, and for that purpose it was sufficient to place 
it in an oven raised to a very low heat, and there to leave it till cold, 
from one to three or four weeks, or perhaps longer, according to 
its size. 

*' The alloy which Lord Rosse considers the best differs but little from 
that employed by Mr. Edwards ; the brass and arsenic were omitted, 
there being employed merely tin and copper, one atom of tin 
to four atoms of copper, or by weight, 58*9 to 126*4. As it was ob- 
viously impossible to cast large specula in earthen crucibles, the rever- 
beratory furnace was tried ; but the tin oxidised so rapidly, that the 
proportions in the alloy were uncertain ; and after some abortive trials 
with cast-iron crucibles, it was found that when the crucible is cast 
with the mouth up, it is free from the minute pores through which 
the speculum metal would otherwise exude ; and therefore such cruci- 
bles fully answered the purpose. It was very obvious that the pub- 
lished processes for grinding and polishiug specula, being in a great 
measure dependent on manual dexterity, were uncertain, and not well 

K 
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suited to large specula ; accordingly, at an early period of these ex- 
periments, in 1827, a machine was contrived for the purpose, which 
has subsequently been improved, and by means of it a close approxi- 
mation to the parabolic figure can be obtained with certainty : as it 
has been described in the Philosophical Transactions for 1840, it is 
unnecessary to do more than to point out the principle on which it 
acts. The sjieculum is made to revolve very slowly, while the polidi- 
ing tool is drawn backwards and forwards by one eccentric or crank, 
and from side to side, slowly, by another. The polishing tool is cxxk- 
nected with the eccentrics by a ring, which fits it loosely, so as to 
permit it to revolve, deriving its rotatory motion from the speculum, 
but revolving much more slowly. It is counterpoised, so that it may 
be made sufficiently stiff, and yet press lightly on the speculum ; the 
pressure being about one pound for every circular superficial foot. The 
motions of this machine are relatively so adjusted that the focal length 
of the speculum during the polishing process, or towards the lateral 
end of it, shall be gradually becoming slightly longer, and the figure 
will depend in a great measure upon the rapidity with which this in- 
crease in the focal length takes place. It will be evident that a sur- 
face, spherical originally, will cease to be so, if, while subjected to the 
action of the polisher, it is in a continual state of transition from a 
shorter to a longer focus ; in fact, during no instant of time will it be 
actually spherical, but some curve, differing a little from the sphere, 
and which may be made to approach the parabola, provided it be pos- 
sible in practice to give effect to certain conditions. An immense 
number of experiments, where the results were carefully roistered, 
eventually e::tablished an empirical formula, which affords at present 
very good practical results, and may hereafter, perhaps, be consider- 
ably improved. In fact, when the stroke of the first eccentric is one- 
third the diameter of the speculum, and that of the second eccentric is 
such as to produce a lateral motion of the bar which moves the po- 
lisher, measured on the edge of the tank equal to '27, the diameter of 
the speculum, or referred to the centre of the polisher, of 1*7, the figure 
will be nearly parabolic. The velocity and direction of the motions 
which produce the necessary friction being adjusted in due proportion 
by the arrangements of the machine, and the temperature of the spe- 
culum being kept uniform by the water in which it is immersed, there 
remain still other conditions, which are essential to the production of 
the required result. 

** The process of polishing differs very essentially from that of 
grinding : in the latter, the powder employed runs loose between two 
hard surfaces, and may produce scratches possibly equal in depth to 
the size of the particles : in the polishing process the case is very dif- 
ferent ; there the particles of the powder lodge in the comparatively 
soft material of which the surface of the polishing tool is formed, and 
as the portions projecting may bear a very small proportion to the 
size of the particles themselves, the scratches necessarily wiU be dimi- 
nished in the same proportion. The particles are forced thus to imbed 
themselves, in consequence of the extreme accuracy of contact between 
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ttie Borfoce of f^.^ polisher and the specalmn. But as soon as this 
accarate contact ceases, the polishing process becomes but fine grinding. 
It is absolately necessary, therefore, to secure this accuracy of contact 
during the whole surface. If the surface of a polisher, of considerable 
dimensions, is covered with a thin coat of pitch, of sufficient hardness 
to polish a true surface, however accurately it may fit the speculum, it 
will very soon cease to do so, and the operation will ^1. The reason 
is ttas, that particles of the polishing powder and abraded matter will 
collect in one place more than another, and as the pitch is not elastic, 
close contact throughout the surfaces will cease. By employing a coat 
of pitch, thicker in proportion as the diameter of the speculum is 
greater, there will be room for lateral expansion, and the prominence 
can therefore subside, and accurate contact still continue ; however, 
aocnracy of figure is thus, to a considerable extent, sacrificed. By 
thoroughly grooving a surface of pitch, provision may be made for 
lateral expansion contiguous to the spot where the undue collection of 
polishing powder may have taken place. But, in practice, such 
grooves are inconvenient, being constantly liable to fill up : this evil 
is entirely obviated by grooving the polisher itself, and the smaller 
the portions of continuous surface, the thinner may be the stratum of 
pitch. 

'*lliere is another condition, which is also important, that the 
pitchy surface should be so hard as not to yield and abrade the softer 
portions of the metal faster than the harder. When the pitchy surface 
is unduly soft, this defect is carried so fur that even the structure of 
the metal is made apparent. While, therefore, it is essential that the 
surfieice in contact with the speculum should be as hard as possible, 
consistent with its retaining the polishing powder, it is proper that 
there should be a yielding where necessary, or contact would not be 
preserved. Both conditions can be satisfied by forming the surface of 
two layers of resinous matter of different degrees of hardness ; the first 
may be of common pitch, adjusted to the proper consistence by the 
adctition of spirits of turpentine, or rosin ; and the other Lord Rosse 
prefers making of rosin, spirits of turpentine, and wheat flour, as hard 
as possible, consistent with its holding the polishing powder. The 
thickness of each layer need not be more than one-fortieth of an inch ; 
provided no portion of continuous surface exceeds half an inch in di- 
ameter, the hard resinous compound, after it has been thoroughly 
foied, can be reduced to powder, and thus easily applied to the 
polisher and incorporated i^th the subjacent layer, by instan- 
tsneoiu exposure to flame. A speculum of three feet diameter thus 
polished, has resolved several of the nebulse, and in a conside- 
rable proportion of the others has shown new stars, or some other new 
feature.'' 

In conclusion, Lord Hosse exhibited drawings of the nebulae, as 
llgored by Herschel, and also as they appeared in the telescope con- 
itmcted by his Lordship. 

^. 88 of Herschel, or 2 Messier, and 21 h. 25 m. 8->l°34' south, 
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many of the stars into which it is redaced by bis tdesoope, are as* 
large as those of the first magnitade to the naked eye. 

Fig. 81, Herschel, the bright nebuUe near { Tauri, figured by Her- 
schel as perfectly elliptic and resolvable, bnt no stars seen, is 
seen in the telescope, with 3 feet aperture, as a rather oval duster 
of stars, with projecting filaments of stars ; some of these filaments 
extending considerably, so as to give something of the idea of a 
scorpion. 

Fig. 29 of Herschel. The ring nebula of Lyra, shows, in the 3 feet 
telescope, seven stars, one triple. It is an annwlar duster, with 
fringes, and the nebulous- looking centre in patches. 

Fig. 45 of Hersehd, a planetary nebula, is also seed as an azmnlar 
cluster. 

Fig. 26 of Herschd, the '* Dumbell Nebula,'' is seen as an irregular 
cluster, or rather two in juxtaposition, and nothing of the exact d- 
liptic termination of Herschel's figure. 

On Sept. 11th, the telescope was directed, for the first time, to the 
sidereal heavens. ** The metal, only just polished, was," according to 
the Earl's own statement, ** of a pretty good figure ;" and with a 
power of 500, the nebula Imown as IS o. 2 of Messier*s catalogue was 
even more magnificent than the nebula No. 13 of Messier, whoi seen 
with his Lorc^hip's telescope of 3 feet diameter, and 27 feet focus. 
The diameter of the large metal is 6 feet, and its focus 64 feet, yet the 
immense mass is manageable by one man. 



ADVANTAGES OF LARGE SPECULA. 

Mr. C. p. Smtth, in a paper read at the Astronomicd Sodety, 
adverts to methods proposed by Mr. H. F. Talbot for the multiplica- 
tion of copies of specula by means of the electrotype, and for obsoring 
astronomical objects with a telescope absolutely fixed by means of a 
revolving plane mirror, which methods, he considers, might, if carried 
out, produce great improvements in astronomy. Amongst the advan- 
tages of the latter method he enumerates the following, arising diiefly 
from the unlimited focal length which it would be possible to give to 
the mirror: First, The obviation of the necessity of an accurate 
])arabolic shape for the reflector ; Secondly, The magnifying of the 
image without distortion or colour ; Thirdly, The small effect which 
inaccuracies of the screw of the micrometer would produce, eye-pieces 
of low power being employed ; Fourthly, The elimination of errors 
dependent on the contraction or expansion of the tubes of telescopes ; 
and lastly, The advantage of having the eye in a fixed position. The 
author then enlarges on the advantages which would attend the use of 
such a fixed telescope if placed on the slope of a high mountain, with 
the object-mirror and the eye-piece fixed on piers, and separated by t 
considerable interval, the mirror being beneath. — Civil Engineer and 
Architect's Journal t Part 78. 
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NOMBNCLATURE OF THE STARS. 

Sib John Hxbschel has communicated to the British Association 
the Report of the Committee for revising the Nomenclature of the Stars. 
The importance of this revision had been long admitted ; but the 
ehief interest of it at present is connected wiih the printing and pub- 
lication of the three great catalogues, viz. ^* The British Association 
Catalogae/' the ** Southern Catalogue of Lacaille/' and the extensive 
''Catalogue of the Histoire Celeste.'' The great extent and high 
authority of these catalogues, and their appearance all at one epoch, 
their preparation on a uniform system, digested and arranged by the 
late Mr. Baily, and the use of the same nomenclature throughout all 
three, can hardly fail to give that nomenclature universal currency, 
and to do away with that uncertainty which has so long prevailed. 
In resting, therefore, at this point, the Committee consider that a 
great practical benefit will have been conferred on astronomy. The 
Report proceeds to point out the precautions which required to be 
adopted, which of course form a direct proportion to the benefit to be 
obtained and the extent of the system adopted : it pointed out the 
proposed changes of arrangement of the constellations both of the 
northern and southern hemispheres, and the surveys of the heavens, 
which had been accomplished by Sir J. Herschel, in ignorance of the 
labours of M. Argelander, whose celestial charts, however, have 
arrived in this country, and been consulted by the Committee. An 
appendix embodies the principles and plans on which the Committee 
proceed, with an historical summary of all that had been previously 
accompUshed in the same field of labour from the days of Ptolemy to 
the present time. 

ASTBONOMICAL TIME WATCHCASE. 

The Rev. Professor Chevallier has invented a contrivance, by means 
of which a common watch can, at pleasure, be made to denote sidereal 
time, nearly enough for the purpose of warning an observer when his 
presence wUl be wanted in the observatory. 

The principle of the invention is to set a moveable face to the 
bands of the watch instead of setting the moveable hands to a fixed 
hod. This is effected by means of a circular box containing the watch. 
Hie lid has a circular aperture, through which the hands of the watch 
may be seen. Upon the lid is a circular plate, upon which is engraved 
a double cirde of hours, from to 12, and from 12 to 24; and a con- 
oentric inner circular plate, moveable separately, upon which the mi- 
nates are engraved. A smaller pointer projects from the part of the 
inner circle, which indicates 60 minutes, directing the eye at once to 
tiuit point as the temporary upper part of the face. 

In order to set this watch-case for use, it is quite unimportant what 
time the watch itself indicates. The lid is simply placed so that the 
hour-hand of the watch may point to the part of the hour-circle corre- 
sponding to the sidereal hour : the minute-circle being subsequently 
turned, till the minute corresponding to the minute of sidereal time is 
opposite to the minute-hand of the watch. 
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The hands of the watch then, as referred to the temporary position 
of the moveable circles, indicate sidereal time ; and, if they are set a 
little too fast, they will continue to do so to the nearest minute for 
almost six hours ; thus giving the observer upon his table a dupli- 
cate of his observatory clock, sufficiently exact for the purpose which 
he wants. 

It is plain that this contrivance can, with the greatest ease, be ap- 
plied to any common watch-case ; or, if a watch-glass were made capable 
of being turned round, the hours might be marked upon the glass, the 
minutes being engraved upon a moveable rim upon the watch-case. — 
Proceedings of the Astronomical Society, 

LOUD BEATS OF CLOCKS USED IN OBSERVATORIES. 

Mr. J. S. EiFFE has explained to the Astronomical Society a sim- 
ple and easily applied method of obtaining very Loud Beats for the 
Astronomical Clock. The author alludes to the difficulty which has 
been hitherto experienced in obtaining any sound in the beat of astro- 
nomical clocks at all approaching that which is necessary for distinct- 
ness under ordinary circumstances. He then adverts to the necessary 
irregularities in the clocks of the ordinary construction, arising from 
the largeness and imperfection of the workmanship of the brass-work, 
and hints at a method which he has devised, whereby the present huge 
circle of seconds can be retained with a small and delicate movement, 
such as those used in marine chronometers, and without any interme- 
diate wheel. 

But without a method to enable the observer to increase at pleasure 
the loudness of the beats, it is manifest that the beats of such a clock 
would not be loud enough for the ordinary purposes of an observatory ; 
and the author's invention is intended to supply this deficiency by the 
introduction of an apparatus to produce loud beats simultaneously with 
the escape of the seconi^s' wheel from one pallet to the other, which is 
totally independent of the size and weight of metal of the works of the 
clock. (The details will be found in the Society's Proceedings, reported 
in the Philosophical Magazine ^ No. 164.) 

The Astronomer Roy|il has declared by letter, that he has examined 
the plan, and is enabled to say that it answers completely for its 
proposed purpose ; and that it appears likely to be very useful ; more- 
over, that the rate of the clock will not necessarily be disturbed during 
the time of its connexion — though that will greatly depend on certain 
conditions. 



DISTANCE MEASURED BY THE TELESCOPE. 

On May 16th, a paper was read to the Royal Society, entitled '* On 
the Measurement of Distances by the Telescope." By Edmund Bow- 
man, Esq., C.E. 

The method proposed by the author for determining distances by 
means of a telescope, consists in placing, at the spot of which the 
distance is required, a graduated staff, and observing the number of its 
divisions comprehended in the field of the telescope, or included be- 
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iween fixed points in a diaphragm placed in the focus of the eye-glass. 
He finds that the number of these divisions, apparent in the field of 
▼iew, are directly as the distance of the staff, plus a certain constant, 
which depends on the construction of the instrument. The author in- 
vestigates the value of this (X)nstant, and illustrates the practical appli- 
cations of his method, which he thinks might be employed with great 
advantage in surveying, when, firom irregularities of ground or difficul- 
ties of access, the direct measurement by the chain would be inconve- 
nient or impossible. 

EXPERIMENT IN PROOF OF THE LATENT LIGHT IN MERCURY. 

BY PROFESSOR MOSER. 

The following simple experiment affords such an excellent proof of 
the existence of latent light in mercury, and is of such interest, that I 
am induced to give publicity to it without waiting to complete the 
series to which it belongs. 

Iodi2e a silver plate, and then heat it over a common spirit-lamp 
for about a minute. The iodide of silver first becomes darker, and 
then milk-white. This white substance is very sensitive to light, and 
is in this respect little inferior to any known. By exposure to light, 
and indeed by all of its colours, it is converted into a steel-gray. 
The plate must therefore be protected from the direct light of the 
sky, and the experiment carried on in the back part of the room. 
'Wlien cold it is placed behind a cut-out screen, which may be at 
the distance of a line from the plate over mercury which is heated 
to 60® R., and the temperature allowed to fall to 30o. When the 
plate is now removed, it has become steel-gray wherever the vapour 
of mercury had access, and in this manner the image of the aperture 
of the screen is obtained precisely as if ordinary light had fallen on to 
the plate. Although the condensed vapour of mercury is white, yet 
the action of its latent light preponderates in this case and determines 
the colouring. 

Heat acts no part here, for it has not the power of rendering the 
white substance steel-gray ; nor can there be any question of chemical 
ra3rs with this white substance, for all the rays of the spectrum convert 
it into steel-gray. — Konigsberg, July 1843. — Philosophical Magazine , 
No. 158. 



ON THE EttUIVALENT OF ZINC. 
BY MONS. P. A. FAYRE. 

The author remarks that the hypothesis of Dr. Prout, submitted to 
experiment by M. Dumas, has become in his hands a subject of the 
highest importance. The experiments published by M.Jacquelain to 
determine the Equivalent of Zinc induced M. Favre to undertake the 
subject ; the conviction expressed by M. Jacquelain, that the number 
414, stated by him, is a minimum, would inevitably remove zinc from 
tiie series of the multiples of hydrogen. 

To clear up this subject, M. Favre analysed several specimens of 
oxalate of zinc prepared with the greatest care, and he also determined 
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the quantity of water decomposed in oxidizing a given wdght of zinc. 
The gaseous products of the decomposition of oxalate of zinc were 
passed over oxide of copper heated to redness, and the carbonic add 
formed was condensed : knowing the weight of this, and the corre- 
sponding weight of the residual oxide of zinc, all the requisites for 
determining the equivalent of zinc are obtained, that of carbon being 
already known. This mode of experimenting has the advantage of 
supplying all the elements for calculation by one operation only ; be- 
sides which it allows of deducting the accidental water which the salt 
may contain ; the experiments executed on this plan yielded the fol- 
lowing numbers as the equivalent of zinc ; the quantity of carbonic 
acid was, in some cases, from about 123 grains of oxalate, and never 
from less than 77 grains. 

I. II. III. IV. Mean. 

412-58 412*25 413*36 412*45 412*66 

These numbers lead to the number 33*01 as the equivalent of zine^ 
that of hydrogen being reckoned unity. 

The second series of experiments was performed by burning, by 
means of oxide of copper, the whole of the hydrogen obtained by de- 
composing water with sulphuric acid and zinc, the metal being pure 
and its quantity noted ; the water formed by the combustion of the 
hydrogen was collected and weighed in absorption tubes. 

The zinc employed was purified by M« Jacquelain's method, 
and to render it attackable by sulphuric acid it was placed in a 
platina vessel ; the quantity of zinc employed in these operations 
was not less than 246 grains, and amounted in some cases to 1047 
grains. 

Assuming 12*5 as for the equivalent of hydrogen, the following were 
the numbers obtained, in these experiments, for that of zinc : — 
I. II. III. Mean. 

41*227 411*77 412*42 412.16 

These figures evidently represent a multiple of the equivalent of 
hydrogen by 33. They agree very well with those obtained by the first 
method : 

Equivalent by the first method . .412*63 
Equivalent by the second method . . 412*16 

Mean . . . 412*395 
The equivalent of hydrogen being 1 , that of zinc will then be repre- 
sented by 32*991, very near 33. — Joum. de Ph, et de Ch,, Janvier, 
1844. — Philosophical Magazine f No. 158. 



1 

CRYSTALS IN THE CAVITIES OF TOPAZ. 

Sir David Brewster has read to the British Association a brief 
notice of the discovery which he made, about twenty years ago, of 
two new fluids in the crystallized cavities of topaz and other minerals. 
One of these fluids is very volatile, and so expansible that it expands 
♦w*^'- - much as water with the same increase of temperature. 

» in the cavity which it occupies are large, it passes 
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into Yapour, and in these different states he had succeeded in deter- 
mining its refractive power by measuring the angles at five feet. 
Total reflection takes place at the common surface of the fluid of the 
topaz. The other fluid is of a denser kind, and occupies the angles 
and narrow necks of cavities. The cavities, however, in which the 
soluble crystals are contained are of a different kind. They (viz. the 
cavities) are imperfectly crystallized, and thus they exist in specimens 
of topaz which contain the cavities with the two new fluids ; they 
ccmtain none of the volatile and expansible fluid, which is doubtless a 
condensed gas. The crystals which occupy them are flat and finely 
crystallized rhomboids. When heat is applied, they become rounded 
at their angles and edges, and soon disappear. After the topaz has 
cooled, they again appear, at first like a speck, and then recrystallize 
gradually, sometimes in their original place, but often in other parts 
of the cavity, their place being determined by the mode in which the 
cooling is applied. We understand that Professor Liebig, who 
rq^ards these fluids as peculiarly interesting, has made arrangements 
to investigate their nature, when taken out of their cavities by Sir 
David Brewster, — an operation of extreme difficulty, owing to the 
nnall size of the cavities which contain them, and the rapid disap- 
pearance of the volatile fluid, which rises into a drop and contracts 
into a flat disc, as if it were endued with vitality, finally vanishing and 
leaving a sediment behind it, which, when breathed upon, again 
becomes fluid. — Atherueum, No. 886. 



OPTICAL PHENOMENON. 

Sib David Brewster has communicated to the British Associa- 
tion a notice explaining the cause of an optical phenomenon, com* 
mnnicated to him by the Rev. Mr. Selwyn. When a number of 
parallel black lines are intersected at right angles by other black 
lines, so as to inclose a number of squares or rectangles, a white spot 
appears at the intersections of all the lines. In order to discover the 
cause of this phenomenon. Sir David Brewster made the experiment 
with the broad opaque bars of an old-fashioned window opposed to 
the light of the sky. Along all the bars he saw a whitish nebulous 
light, which was the complementary or accidental colour of the black 
bars seen simultaneously with tbe bars. The same luminosity was, 
of coarse, seen of equal intensity along all the bars, but at the cross- 
ings the intensity of its light was greatest, so as to produce the white 
spot already mentioned. Now, this spot did not arise from any 
increased effect at the intersections, but from a diminution of the 
complementary luminosity at all other parts of the intersecting lines. 
This diminution of intensity arises from the action of the white squares 
or rectangles upon the retina tending to diminish the sensibility of 
tliat membrane along the parts corresponding to the black lines, and 
is always greatest by oblique vision. It is an action analogous to tiiat 
which takes place when a strip of paper laid upon a green or any 
other coloured glass disappears when the eye is fixed upon a point an 
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inch or two distant from the paper. Hence, tiie luminous spots are 
brifchtest when not seen directly. 

The Astronomer Royal stated that he had observed a nmilar ap- 
pearance in chequered points, where the squares were blue, and tiie 
bars drab ; but that, as might be expected, the illaminated spots were 
rather of an ash colour than white. 



CAUSE OF THE COLOURS IN PRECIOUS OPAL. 

Sir David Brewster, in a notice read to the British Association, 
observes : — This gem is intersected in all directions with colorific 
planes, exhibiting the most brilliant colours of all kinds. The canae 
of these colours has never, we believe, been carefully studied. Mine- 
ralogists, indeed, have said that they are the' colours of thin plates of 
air occupying fissures or cracks in the stone; but this is a mere 
assumption, disproved by the fact that no such fissures have ever been 
found during the processes of cutting out, grinding, and polishing, 
which the opal undergoes in the hands of the lapidary. In submitting 
to a powerful microscope specimens of precious opal, and comparing 
the phenomena with those of hydrophanous opal. Sir David Brewster 
found that the colorific planes or patches consist of minute pores or 
vacuities arranged in parallel lines, and that various such planes are 
placed close to each other, so as to occupy a space with three dimen- 
sions. These pores sometimes exhibit a crystalline arrangement, like 
the lines in sapphire, calcareous spar, and other bodies, and have 
doubtless been produced during the conversion of the quartz into opal 
by heat under the peculiar circumstances of its formation. In some 
specimens of common opal the striature is such as would be produced 
by kneading crystallized quartz when in a state of paste. The different 
colours produced by these pores arise from their different magnitudes 
or thickness, and the colours are generally arranged in parallel bands, 
and vary with the varying obliquities at which they are seen. 



RINGS IN SPAR. 

Sir David Brewster has communicated to the British Asso- 
ciation " A notice respecting the cause of the beautiful White Rings 
which are seen round a luminous body when looked at through certain 
specimens of Calcareous Spar." By varying the inclination of the 
spar, the rings increase and diminish, each of them in succession, 
contracting into a luminous spot and disappearing, and then expanding 
into rings as before. The two rings are produced from the two 
images formed by double refraction, and hence the light of one ring 
is oppositely polarized to that of the other. When the ordinary and 
the extraordinary ray are refracted in lines parallel to the edge of the 
rhomb, which they are at different incidences, their respective rings 
disappear.' At oblique incidences the rings are highly coloured, sai 
when the dispersive action is small they have a bright silvery white- 
ness. Sir David Brewster stated that tiiey were produced by minute 
tubes in the mineral, of which there were many thousands in an inch, 



NATURAL PHILOSOPHY. 139 

and that these tubes were parallel to one of the edges of the rhomb, 
viz. to that edge to which the refracted ray was parallel when each 
ring became a luminous spot. 

VISIGN OF CAMEOS AND INTAOLIOS. 
BY SIR DAVID BREWSTER. 

The beautiful experiment of converting a cameo into an intaglio, 
and an intaglio into a eatneOf by monocular vision, is well known. In 
1825 I had occasion to investigate this subject, and in January 1826, 1 
published an account of my observations} with an ample notice of the 
previous labours of other authors.* 

Mr. Wheatstone has ingeniously connected this optical fallacy with 
the union of dissimilar images on the retina, though be does not refer 
it to this union as its cause. After quoting my previous explanation 
of the illusion, he makes the following observations upon it : — ^* These 
considerations do not fully explain the phenomenon, for they suppose 
that the image must be inverted, and that the light must fall in a par- 
ticular direction ; but the conversion of relief will still take place when 
the object is viewed through an open tube without any lenses to invert 
it, and also when it is equally illuminated in all partsf.'' In thus 
objecting to the fulness of my explanation, Mr. Wheatstone has over- 
looked the great number of experiments by which I have supported 
it ; and especially those facts in which I observed the fallacy when the 
object is viewed without even an open tube, — without inversion ; — 
with both eyes open, and when it is placed in broad daylight. Mr. 
Wheatstone then gives his own opinion as follows : — ** If we suppose 
m cameo and an intaglio of the same object, the elevations of the one 
corresponding exactly to the depressions of the other, it is easy to 
■how that the projection of either on the retina is sensibly the same.^ 
When the cameo or the intaglio is seen with both eyes, it is impossible to 
mistake an elevation for a depression ; but when either is seen by one 
eye only, the most certain guide of our judgment, viz. the presentation 
of a different picture to each eye, is wanting; the imagination there- 
fore supplies tiie deficiency, and we conceive the object to be raised or 
depress^ according to the dictates of this faculty. No doubt, in such 
cases our judgment is in a great degree influenced by accessory cir- 
cumstances, and the intaglio or the relief may sometimes present itself 
according to our previous knowledge of the direction in which the sha- 
dows ought to appear ; but the real cause of the phenomenon is to be 
found in the indetermination of the judgment, arising from our more 
perfect means of judgment being absent. § 

Now, what Mr. Wheatstone calls the real cause of the illusion is no 
cause at all, — it is merely a previous state of the mind which is fa- 
vourable to the operation of the real cause. Two eyes, like two wit- 

* This account was published anonymously in the Edinburgh Journal of 
Science for January 1826, No. VII. vol. iv. p. 97 ; and a popular abstract of it 
afterwards appeared in my Letters on Natural Magic, Letter Y. p. 98. 

t Fhilosopnical Transactions, 1838. p. 383. 

i This is true only when they are not seen obliquely.— D. B. 

§ Philosophical Transactions, 1838, p. 134. 
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nesses, must always bear a better testimony to tmth than one ; and, in 
the present case, the want of the convergency of the optic axes to 
estimate the distance of the highest and lowest points of the cameo and 
the intaglio, undoubtedly feiTours the illusion, and allows the real cause 
to influence the judgment; but even here this admission has its limits, 
for in very shallow cameos and intaglios the illusion takes place with 
both eyes.* 

Without repeating in this place the Yarious facts respecting motiier- 
of- pearl and other phenomena in which I observed the illusion when 
both eyes were used, I shall content myself with quoting the foUowii^ 
observation, made in Egypt by Lady G^rgiana Wolff. " Ladj 
Georgiana,'' says the R^. Mr. Wolff, '* observed a curious opticid 
deception in the sand about the middle of the day, when the sun 
was strong ; all the foot-prints and other marks that are indented in 
the sand had the appearance of being raised out of it; and at 
those times there was such a glare that it was unpleasant for the eyef.*' 

ADJUSTING POWER OF THE EYE. 

Mr. Re¥BEN Phillips has communicated to the Philosophical 
Magazine f No. 161, the following experiment for rendering apparent 
the Adjusting Power of the Eye. 

If the head be turned away from a window, and if a small bright 
piece of metal, as a knitting-needle, be held within a few inches of the 
eye, so that the needle may be distinctiy seen, taking care so to 
place the head as to intercept as littie as possible of the light which 
can Ml on the needle ; — things being thus arranged, if the eye be di- 
rected to a wall, a few feet distant, for a few seconds, and then, if the 
attention be momentarily directed to the appearance of the needle, its 
outline is seen to be indistinct, and those parts which reflect.most 
light are seen with luminous protuberances, exhibiting all the appear- 
ances of light entirely focalized on the retina. If the eye be kept di- 
rected to the needle for but a very short time (accompanied perhaps by 
an effort to see distinctly,) the Ul-deflned image rapidly contracts to 
perfect vision. 



SINGULAR EFFECTS OF CERTAIN COLOURS IN JUXTAPOSITION. 

The following interesting results were detailed to the British Asso- 
ciation, at the last Meeting. Professor Wheatstone, having had his 
attention drawn to the fact, that a carpet worked with a small pattern 
in green and red, when illuminated with gas-light, if viewed carelessly, 
produced an effect upon the eye as if all the parts of the pattern were 
in motion, was led to have several patterns worked in various con- 

* When the cameo or intaglio is viewed very obliquely, one of the canseB 
of deception disappears. In the case of a cameo appearing depressed, the de- 
I)re88ion disappears the instant that the shadow of the cameo encroacnes di8< 
tinctly upon the plane surface from which it is raised, because an intaf lio 
never can, however obliquely viewed, throw a shadow upon the plane sornce 
out of which it is excavated. For the same reason, an intas^lio seen very ob- 
liquely will not rise into a cameo, because the shaoow on the plane surnceis 
wantino" 

t '''* '•!?. Joseph Wolff, 1839, p. 189. 
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trasted pairs of colours; and he found that in many of them the 
motion was perceptible, but in none so remarkably as in those in red 
and green ; it appeared, also, to be necessary that the illamination 
should be gas-light, as the effect did not appear to manifest itself in 
daylight, at least in diffused daylight. He accounted for it by the eye 
retaining its sensibility for various colours during yarious lengths 
of time. 

Sir David Brewster stated that he and Professor Wheatstone had 
brought to York separate communications on this experiment, with 
specimens of the rug-work in which it is best exhibited. Having seen 
Professor Wheatstone's specimens, he had been induced to limit his 
communication to a few observations on Professor Wheatstone's paper. 
When Sir D. Brewster came to York, he was not aware of the pheno- 
mena taking place with any other colour but red and green. Professor 
Wheatstone had, however, shown him that red and blue answered 
equally well ; and he had received letters from two ladies in Scotland, who 
had not only found that red and blue exhibited the phenomenon, but 
had both given the probable explanation of their doing so, by ascribing 
it to the blue becoming green in the yellow light of the candle. 

In order to give an explanation of what has been called by some 
the fluttering heariSy from one of the colours having the shape of 
hearts. Sir D. Brewster mentioned an experiment for the purpose of 
showing that any fixed object will appear to move on the ground upon 
which it is fixed, when the light which illuminates it is constantly 
fthftnging its position and intensity. This experiment consists in 
moving a candle rapidly in all directions, in front of a statue. The 
varying lights and shadows produce varying expressions, which give the 
appearance of life and motion in the features of the statue. Now, in 
the case of the vibrating hearts, the mixture of the red and green, 
whether seen as direct or as accidental impressions, produces successions 
of light and shadow which give the appearance of motion to the figure 
upon the red or green ground. This effect is greatly increased by that 
remarkable property of oblique vision, in which the retina increases in 
sensibility as the point impressed is removed from the foramen een- 
trale. Hence, when we look fixedly at one of the vibrating hearts, it 
nearly ceases to vibrate, while the others, which are seen obliquely, 
vibrate with greater distinctness. The phenomenon has been stated to 
be invisible in daylight ; but Sir D. Brewster mentioned that he had 
found that it took place in daylight, provided the coloured surface was 
illuminated from a small hole in the shutter of a dark room. The ex- 
periment, indeed, he found to fail, even in candle-light, if the illumi- 
nation proceeded from a great number of lights, or from a mass of 
hght producing a quaquaveraus illumination like that of the sky. He 
referred also to the effects produced by coloured glasses, and mentioned 
some facts regarding the unequal absorption of the two colours, which, 
in drawing conclusions from such experiments, required to be 
attended to. 
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COLOUB BLINDNESS. 

Professor Wartmann, of Lausanne, has published a rery able 
and interesting memoir on Colour Blindness, or insensibility to fhe 
impressions of certain colours. This term is, however, employed by 
Sir David Brewster instead of Daltonism, that used by Professor 
Wartmann, from the late Dr. Dalton having this imperfection. Mean- 
while the Professor agrees with Dr. Whewell in opinion, tliat no po*- 
son wishes to be immortalised by his imperfections. " We cannot 
but regard it," says Sir D. Brewster, ** as degrading to tiie venerable 
name which it misapplies, and as one of the worst examples of vidoRB 
nomenclature. The name was first imposed by Prof. Prevost, of 
Geneva, and Prof. Wartmann has continued jt on the sole ground 
that it has for forty years been employed in oral instruction in the 
academy of that city. Dr. Whewell's name of Idioptcy or Idiopti is 
clearly inadmissible, and we cannot speak more favourably of the 
name Achromatopsiey used by Purkinje ; Akyanoblepsiet used by 
Goethe ; Chromaiopseudopsi/f used by Sommer and Szokalspi ; and 
last and worst of all, Chromatometableapie ! We have used the 
word Colour blindnesSf because it indicates simply blindness to one 
or more colours." 

The following is Prof. Wartmann's recapitulation of the principal 
results of his able and interesting memoir : — 

1. Daltonism has not been studied by the ancients. 

2. It has been found only in individuals of the white race. 

3. There are very many varieties of the affection, from persons who see 
only black and white to those who in candlelight confound approximating 
shades of blue and green. 

4. There are more Daltonians than is generally believed. 

5. The female sex furnishes a very small proportion. 

6. In certain cases they may be recognised by external signs. 

7. There are as many Daitonians with blite as with black eyes. 

8. Daltonism is not always hereditary. 

9. It docs not always affect the males of the same family. 

10. It docs not always commence at birth. 

11. The Daltonians do not judge as we do of complementary colours. 

12. Several of them are not sensible to the least refrangible rays. 

13. They see, as we do, the lines in the spectrum discovered by Fraunhofer. 

14. They do not judge as we do of the contrast of colours. 

15. Daltonism does not arise from a vicious conformation of the eye, or any 
colouration of the humours of the retina. 

16. W may alter the state of Daltonism by very simple means. 

17. Daltonism has its origin in a defect of the sensonum. 

Philosophical Magazine t No. 164. 



NEW optical phenomena. 

Sir David Brewster, in the course of a laborious investigation 
of " the Law of Visible Position in Single and Binocular Vision," has 
observed many very interesting phenomena. They relate partly to 
the effects produced by uniting unequal and dissimilar pictures whidi 
have a tendency to represent incompatible solids ; — to the union of 
dissimilar pictures, when the parts of the solid which they tend to 
produce lie wholly or principally in a plane perpendicular to the lioe 
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joining the eyes and to the plane of the optic axes''' ; — to the union of 
pictures, one of which is more or less turned round in its own plane ; 
— to the phenomena exhibited by uniting the images of two similar 
real solids, the une elevated and the other depressed ; — to the union 
of dissimilar plane figures which should at the same time give a solid 
va relief, and in the converse of relief ; — and to the union of portions 
of dissimilar figures, those which are wanting in the one figure exist- 
mg in the other. Among the singular effects produced under these 
Tarious conditions, nothing is more remarkable than the tendency or 
desire, as it were, of the eyes to unite and fix the two pictures hovering 
before them, to convert them into some figure of three dimensions 
(sometimes in relief, sometimes in the converse, and sometimes in 
both at the same time) ; and the suddenness with which the two 
images start into union give birth to a solid figure on which the optic 
axes are converged, and release the eyes from that unnatural condition 
in which they had previously been placed. 

In order to produce simultaneously this double effect, the lines of 
the pyramid, for example, which are to give the average of relief, 
should be fainter than the other lines, or in different and feebler 
colours. 



PHENOMENA OF SOAP-BUBBLES. 

Professor Marianini, whose researches in some of the most 
delicate and recondite branches of physics have shed a lustre upon 
the science of Italy, has lately made some very curious observations 
upon the Phenomena of Soap-Bubbles, when placed in particular 
conditions. 

He finds that when a common soap-bubble is dropped into the 
mouth of a large and tall cylindrical glass jar, about one-third of its 
height filled with carbonic acid gas, it descends to the surface of this 
gas, and after a few oscillations up and down, due to its accelerated 
descent in falling, it floats stably upon the surface of the dense gas ; 
but after the lapse of kbout one-third of a minute, the bubble begins 
sensibly to swell, and it continues rapidly to increase in magnitude 
until its volume is more than twice its original one, while at the same 
time it sinks deeper in the carbonic acid gas, showing that, notwith- 
standing its increase of volume, its specific gravity has increased also. 
As it sinks in the carbonic acid the rate of increase of its volume 
rapidly augments, and at last with such speed and force that the 
bubble bursts, the most beautiful and brilliant irrideseence covering 
it at the last moments of its existence. It either falls nt last to the 
bottom, and breaks on touching it, or bursts previously, showing 
such tension in the included gas, that the force of the rupture scatters 
minute drops of the soapy fluid against the sides of the jar. 

The Professor finds the same phenomena, differing in time and in 
intensity, with bubbles blown of various other gases es well as com- 
mon air, and floated on carbonic acid ; and lastly, he finds these 

* Such as the magnified teeth of a saw, or a thin section of a hexagonal 
prism whose axis is parallel to a line joining the eyes. 
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bubbles may be blown so as to float stably in still air about four feet 
from the ground, and that in snch cases they do not swell or burst. 

To account for this new and very beaut^ experiment, Marianini 
considers that the phenomena are to be attributed to a sort of gaseous 
endosmose ; that is to say, that the carbonic acid penetrates through 
the very thin envelope of the bubble, swells it, dilates it, and augments 
its weight. This appears to be near the truth, but not precisely the 
truth itself. Endosmose — ^which means the transmission either of 
one current, or of two opposite ones, through bodies (generally 
organized) whose porosity is of such a nature as to permit t£uB access 
and passage of one fluid and prevent that of another — cannot be 
affirmed to have any known existence through a fluid diaphragm of 
any sort. No case has ever been observed, or seems even possible. 
Hence endosmose can have no place here. Yet it is quite true that 
the carbonic acid does get into the bubble, and through the medium 
of the fluid too ; but the means seem to be this : the outer surface oi 
the thin wall, or parenchyme, of the bubble, becomes, by the affinity of 
carbonic acid for water, charged with the gas. But the next lamina, or 
thin plate of fluid (viz. soapy water), within this has also an unsatisfied 
affinity for carbonic acid, and in virtue of this it robs the outer film of 
part of its acid just absorbed, and so on by the process which 
Becquerel has called *' cementation,'' from its resemblance to that by 
which iron absorbs carbon in its conversion into steel, the whole 
substance of the bubble keeps continually passing carbonic acid from 
particle to particle of its substance inwards, until reaching its iana 
surface the carbonic acid is in part given up to the atmospheric air, or 
other gas within, and mingles with it in virtue of the well-known law 
of diffusion of gases, producing dilatation, increase of specific gravity, 
&c. The increased rate of expansion of course arises from the cir- 
cumstance of the whole surface of the bubble becoming immersed in 
the gas, and probably also from its immersion in the denser medium, 
increasing the pressure with which, or in proportion to which, the 
fluid of the bubble absorbs carbonic acid. 

Such appears to be the true solution of a singularly elegant experi- 
ment, and one eminently suitable for popular exhibition. It seems 
even possible to make the arrangement one capable of determining 
experimentally several questions relating to the rates of absorption of 
gases by fluids, and of their respective affinities, and of veriQong the 
law of diffusion by modifying its conditions, and changing the respec- 
tive gases within and without. How beautiful the experiment might 
be made upon a brewer's large fermenting tun, when there are several 
feet in depth of carbonic acid ! — Mechanics* Magazine, No. 1066. 



PRESERVED SALTS FOR THE MICROSCOPE. 

Mr. Warrington has communicated to the Chemical Society the 
following means of Preserving the Crystals of Salts, as permament 
Objects for Microscopic Investigation. 

The method to be adopted in mounting the specimens is as follows :— 
A warm saturated solution of the salt required is to be prepared, and a 
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drop of it placed upon the glass slider, on which it is intended to be 
pennanentlj mounted, and allowed to crystallize ; when a good group 
of crystals is obtained the nncrystallizcKl portion is to be cautiously 
removed ; this is best effected by drawing it gradually away in a small 
stream along the edge of the slider, having previously broken through 
that part of the crystalline ring adjacent to the edge ; the salt is to be 
allowed to drain itself quite dry by placing the slider on its end in a 
vertical position. It should next be examined under the microscope to 
ascertain the fitness of the crystals for the purposes required, because 
many salts separate from their solutions in crystals too thin to exhibit 
any prismatic colours when viewed by polarized light, appearing only 
of a pearly or silvery aspect, while others form in the opposite 
extreme, and are totally unfit, from their thickness, for investigation. 
Presuming, however, that the crystals are such as the investigator 
requires, the next step is to drop on a small quantity of castor oil ; 
that which has been filtered cold must be employed, as otherwise it is 
liable to the same objection as olive oil, and care must be taken that it 
covers the whole of the salt, and has displaced all the particles of atmo- 
spheric air that may have been adhering to the crystals. This 
having been done, a small piece of very thin glass is to be care- 
fully placed on the surface of the oil, and any excess which may by 
ttna means have been pressed out, cautiously removed by bibulous 
paper from the edges. Two or three coats of a strong varnish of 
shell-lac, as ordinary sealing-wax in spirits of wine, or japanners' gold 
sise, are then to be placed round the margin, so as completely to inclose 
the oil, and the crystals are permanently preserved for observation. 
It may be added, that the one layer of varnish must be allowed to dry 
for about 24 hours before the next is applied, and that during this time 
the slides must be maintained in a flat position. 

REFLECTION OF LIGHT. 

A COMMUNICATION bas been received by the Academy of Sci- 
ences, at Paris, from M. Breguet, announcing that he had completed 
an apparatus composed of three mirrors, which cause three successive 
> Reflections of the Solar Light, and are set in motion by a mechanism 
which imparts to them the enormous speed of 2,000 revolutions per 
second. The principal object of this instrument is to verify the 
hypotheses which have been advanced as to the nature of light, and 
more particularly the theory of Newton upon its emission, and that 
of Huygens, Young, and De Fresnel, on its undulations. 



POLARIZATION OF LIGHT. 

M. Arago has made, to the Academy of Sciences, at Paris, some 
remarks on the Polarization of Light, in reference to whether the 
Light produced by a solid incandescent body proceeds fi*om the surface 
or the interior. The state of polarization presented by the light, 
says M. Arago, proves that it proceeds from the interior of a solid 
boidy ; an inflamed gas, on the contrary, gives no kind of refraction. 
Hence, it may be assumed that the luminous portion of the sun. i& o. 

L 
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gas. The light given out by a solid body comes partly from its 
interior, and is not the same which illumines it. M. Biot commmii- 
cated, on the part of M. Mitscherlich, the result of a curious experi- 
ment in optics. It is known that tartaric acid exercises a rotatory 
power over light, and imparts it to its saline combinations ; para- 
cartaric acid, on the contrary, although of the same ponderal com- 
position, does not possess this property. M. Mitscheiiich proposed 
to examine whether this was the case under circumstances in whidi 
the two bodies would be similar, not only in their chemical compo- 
sition, but in their crystalline form and their physical properties. The 
result has confirmed the established principle, and thus, says M. 
Mitscherlich, we have two bodies in which the nature and number of 
the atoms, their arrangement, and their distance, are the same, and 
which are nevertheless distinguished by different optical properties. 

ACTION OF LIGHT ON PLANTS. 

Dr. Gardner, Corresponding Member of the Lyceum of Natural 
History, New York, has communicated to the Philosophical Magazine, 
No. 156, a very interesting series of experiments " On the Action of 
Yellow Light in producing the Green Colour, and Indigo Light the 
Movements of Plants." 

The obj.ct of this paper is to prove the existence of different pro- 
perties in the rays of the spectrum, in their action on vegetables ; and 
more especially to show that the rays which produce the green colour 
of plants are altogether dissimilar from those which influence their 
movements towards light ; the colour being developed by the less 
refrangible rays, and chiefly by the yellow ; whereas the motion is in- 
fluenced by indigo light. The discussion of the subject is divided 
under three heads : — 

1 St. On the Production of Chlorophyl by yellow Light. 

2d. On the Movements of Plants towards indigo Light. 

3d. Some applications of these facts to vegetable physiology. 

We have only space to select a few of the more important applica- 
tions of these very interesting facts. 

The intimate relation which exists between the rays which product 
chlorophylf the decomposition of carbonic acid, and the luminous 
spectrum, — The maximum for the formation of green matter has been 
shown to reside in the yeliow ray. Dr. Draper discovered the maxi- 
mum action for the decomposition of carbonic acid to be between the 
green and yellow, or more correctly in the yellow. Sir W. Herschel 
and Fraunhofer placed the maximum for light in the same space. 

The relation goes further, for if the quantities obtained by Dr. 
Draper for decomposing action, as measured by liberated gas ; Fraun- 
hofer for illuminating power determined by the eye ; and my estimate, 
obtained in time and by the eye, be rendered commensurable and 
tabulated, they will give quantities nearly allied. 

The numbers in Dr. Gardner's table, although not rigorously correct, 
are very good approximations ; and upon projecting them, they more 
stj-jkingly exhibit the unity of the active agent. 
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Had more points in these figures been determined, there is no doubt 
they would have coincided precisely. It is not to be forgotten that 
these results were obtained in places many hundred miles apart. They 
determine^ what hitherto has only been conjectured, that the greening 
of plants and decomposition of carbonic acid are produced by the same 
agent, which is also the active imponderable in producing vision, a 
phenomenon in no way similar, as suggested by M. Moser, to the 
change of Daguerre's plate, which is a tithonic action. 

Hie dependence of the depth of green colour in foliage upon 
brilliant light is also shown. The statements of travellers, in regard 
to tropical vegetation, confirms this conclusion. 

Chlorophyl, the body generated in the yellow leaflets of plants raised 
in darkness by the action of the light, is a hydro-carbon of the nature 
of wax. Whether it be produced by decomposition of carbonic acid, 
or be the deoxidized yellow matter, or some other substance, as dextrine, 
already present in the leaf, is unknown. The latter view, applied to 
the formation of oils and fats in animals by Liebig, is probably 
correct ; by adopting it we are relieved from all difficulty in regard to 
tiie supply of hydrogen in plants, for the evidence, that water is de- 
composed in their structures, is by no means conclusive. In the for- 
mation of oils in seeds, it is clear that the deoxidation of sugar occurs, 
for we have a liberation of carbonic acid from the petals and a destruc- 
tion of the organic matter. 

Subsequently to the production of chlorophyl, carbonic acid is de- 
composed by light, and this function, directly or indirectly, is sufficient 
to goierate all organic matter. Hence the existence of all organic 
matter is due to the light of the sun. 

On the destruction of chlorophyl by light. — The production of 
green matter by the yellow rays leads us to infer its destruction by the 
red and blue. Sir J. F. Herschel found that the juices pressed from 
the leaves of plants are acted upon by the spectrum with much 
uniformity. In the case of elder leaves there was a strong maximum, 
producing a nearly insulated solar image at— 11*5 of his scale, or 
nearly at the end of the red rays ; the action thence was feeble, with 
two minima at— 5*50, +6'8, with a slight intermediate maximum at 
(O'O) the yellow ; and beyond these, or about the termination of the 
grem, the action again increases, reaches another maximum at + 20*0, 
which corresponds to the centre of Fraunhofer's indigo, after which it 
declines to a point beyond the violet +45*0. I have been thus precise 
in giving his result, because my experiments made with setbereal solu- 
tion of chlorophyl, from grass leaves spread upon paper, gave similar 
spectra. There are two points, however, which it is necessary to 
diseoss. 

The first action of light is perceived in the mean red rays, and it 
attains a maximum incomparably greater at that point than elsewhere ; 
the next point affected is in the indigo, and accompanying it there is 
an action from + 10*5 to + 36*0 (of the same scale) beginning abruptly 
in Fraunhofer'a blue. So striking is this whole result, that some of 
my earlier spectra contained a perfectly neutral space from. — 5*Q t<^ 
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+ 10*5, in which the chlorophyl was in no way changed, whilst the 
solar picture in the red was sharp and of a dazzling white, and the 
maximum of the indigo was also bleached, producing a linear S|>ectnim, 
as follows: "» ^b— i—i^ in which the orange, yellow, and 
green rays are neutral ; these it will be remembered are active in form- 
ing chlorophyl. Upon longer exposure, the subordinate action along 
the yellow, &c. occurs, but not until the other portions are perfiBCtly 
bleached. 

In Sir John Herschel's experiments, there remained a salmon colour 
after the discharge of the green. This is not seen when chlorophyl is 
usedf and is due to a colouring matter in the leaf soluble in wiater, but 
insoluble in sether. 

No ground therefore exists for the theory, that the autumnal tint of 
leaves is due to the residual after the destruction of the green colour. 
The xanthophyl, which imparts the yellow, depends on an organic 
change of chlorophyl, which Berzelius could not imitate (Joum. de 
Pharm, Juillet 1837). 

In the bleaching of chlorophyl, as well as in its production, the 
active agent is light, for it will take place behind a medium exdxtdiog 
tithonicity, and the action has no connection with the maxima of the 
calorific spectrum. 

The coincidence shown between the illuminating power, activity of 
decomposition of carbonic acid, and greening e£fect of yellow light, is 
conclusive of the discussion respecting the rays which are favourable to 
the growth of vegetables. The blue rays cannot be the best, ss 
originally affirmed by Senebier, and subsequently maintained by Mr. 
Hunt, nor would a conservatory glazed with cobalt glass answer the 
expectations of Professor Johnston. 

It is impossible to conclude without calling the attention of phyao- 
logists to the remarkable fact proved in the second part of this paptf , 
that indigo light possesses a soliciting power capable of governing the 
direction of the stems, peduncles, &c. of plants ; an action accom- 
plished by light, incomparably feeble in comparison with the yellow 
rays. The blue of the atmosphere is scarcely less intense when com- 
pared with the sun's beams. Does not the colour of the sky, that' 
' fore^ regulate the upright growth of stems to a certain ewtent ? h it 
not in virtue of the soliciting force therein that plants continue to 
grow erect whenever other disturbing forces are in eguilibriof 
These questions might be investigated with profit were not this com- 
munication already too extended. 

It is proper to state, however, that De CandoUe's theory of the 
bending of plants towards light has been fully disproved, inasmuch as 
it is an effect due to the indigo rays, which have not power to decom- 
pose carbonic and produce lignin, &c. (Mem, Soc, d^Arcueil, 1809, 
p. 104). 

In conclusion, it appears that the following facts have been es- 
tablished : — 
Ist. That chlorophyl is produced \>^ >ik(& TGL<m% Vostsmsso^ tK|;^> >!e& 
maximum being in the yellow. 
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2d. This formalioii is due to pare light, an imponderable distinct 
from all other. 

3d . That the ray towards which plants bend occupies the indigo space 
of Frannhofer. 

4th. This movement is due to pore light, as disting^shed from 
hent and tithonicittf. 

5th. That pure light is capable of producing changes which result 
in the development of palpable motion, 

6th. The bleaching of chlorophyl is most active in those parts of the 
spectram which possess little influence in its production, and are com- 
plementary to thd yellow rays. 

7th. This action is also due to pure light. 

We have, therefore, an analysis of the action of every ray in the 
luminous spectram upon vegetation. The several effects produced are 
not abruptly terminated within the limits of any of the spaces, but 
overlap to a certain extent, — a fact which coincides with our experience 
of the properties of the rays. Whilst heat and tithonicity are capable 
of causing the union of mineral particles, light appears to be the only 
radiant body which rules pre-eminent in the organic world. To the 
animating beams of the sun we owe whatever products are necessary to 
our very existence. 

THE SOLAR RATS OF LIGHT. 

A oommNiCATiON has been read from M. Melloni to the Paris 
Academy of Sciences, *^ On the Solar Rays,'' being an analysis of one 
presentCMl to the Academy of Naples. Newton, from his experiments, 
inferred tiiat all the refrangible rays of white light possessed propor- 
tionate degrees of heat to their colouring intensity ; this opinion has 
hma modified by Herschel and other modem philosophers, who have 
'fixed the red band as the boundary occupied by the maximum heat, but 
they are not agreed as to the position of this point. Seebeck showed 
tint the discordance arose from the action of the diaphanous sub- 
Mances, with which the light was decomposed, but to explain how co- 
loorless substances, producing no variation in the relative intensities 
of luminous elements, could exercise various actions on the calorific 
flux, was left to M. Melloni, who has demonstrated that substances 
^iriiidi leave a free passage to the light intercept certain calorific rays, 
and e^rercise a varied, but specific, action, as coloured glasses do upon 
tiie white light. It only remained to discover a substance which 
would allow a free passage to all the rays of heat, and he has success- 
lolly done this by using rock salt ; by this he has been able to deter- 
mine the maximum of heat beyond the red band, equally distant from 
that which separates the extremity of the luminous spectrum from the 
yellow. — Civil Engineer and Architect* e Journal, Part 78. 

LAW OF THB EXTINCTION OF TBE SOLAR RATS. 

Thb Council of the Royal Society have owardedL OTk& ol ^^ '^a^^ 
Medals to Professor Forbes for his researcYiea on >i)afc "\jkw ^'t "^^ 
Extiactha of the Solar Raja ; the merits o£ ^\Ac\i ^Sx ^^Jtt!CL^«««^^ 
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has detailed to the Society, and who states the Professor to 
have arrived at the following remarkable conclusions, which, as a 
result of experiment and direct observation, Sir John Herschel con- 
ceives to be of great interest, viz. 

'' ist. The extinction of solar heat in traversing vertically an at- 
mosphere mechanically pure and of mean barometric pressure, 
amounts to 0*466 of the total incident heat at least, and may be even 
much greater ; so that the absolute intensity of the solar ray, or sudi 
as it has exterior to our atmosphere, would appear to have been con- 
siderably underrated. 

" 2d. The extinction of heat in a mechanically pure atmosphere 
has a limit, and beyond which it might traverse any, at least a very 
great additional thickness, without further loss. 

''These conclusions are, however, only so far results of direct 
observation as that they are concluded from it by following out an 
empirical curve beyond its observed limits. Yet when we examine 
the amount of deviations the curve itself exhibits within those limits, 
and take into consideration the very simple apparent law of its curva- 
ture and course, it will be allowed that the conclusions partake at 
least of a very high probability, amply sufficient to warrant further 
research. 

"Besides the simultaneous observations on the Faulhom and at 
Brientz, Mr. Forbes has stated in this paper the results of a great 
many other actinomctric days' work, which go to show — 1st, that the 
instrument really is one which (its use being fully understood) gives 
highly consistent and dependable results ; 2dly, that its indications 
are in a most remarkable manner, and instantaneously, affected by 
changes in the opacity of the atmosphere ; 3dly, that in a great num- 
ber of comparisons between its indications on the summit of the 
Faulhom' with those simultaneously, or nearly so, at a variety of lower 
stations, there occurs not one in which the loss of heat between the 
stations is not a very large, distinct, and easily measurable quantity. 

" Mr. Forbes says nothing in this paper of the qualities as distinct 
from the quantities and chromatic properties or indices of transmissi- 
bility of the heat stopped in the upper regions of the air. But inde- 
pendent of any considerations of this nature (which, however, 
may materially affect the relations of vegetation to altitude in moun- 
tainous districts), 1 am disposed to regard this paper as marking a 
considerable epoch in that department of meteorology which relates 
to the introduction and distribution of heat among the strata of our 
atmosphere, and as likely to be the forerunner of very extensive and 
elaborate researches in further prosecution of the subject." 

SOLAR TIDE. 

Mr. Airy announces that he has discovered a place on the eastern 

coast of Ireland, where the Solar Tide is greater than the lunar tide, 

although f on both sides of it the aoVat ^'^^ \% ^ 'vsi%M«r) smaller than 

the lunar tide. It is near a node, and >iXifc Tp\«iCfe c»l >i3toRi xtsA^ S& \!sj^. 

the same for the solar tide aa iot t.\ie \\3aMM >i\^fe. 'Y^sa ^oass^ ^ 
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phase is not absolutely sudden (as the change of phase at the reflection 
of polarized light from glass) , but gradual through a short distance, 
the coifif nearly vanishing (as at the reflection of polarized light from 
a diamond). A quarto-diurnal tide, which is sensible in analysis of 
all the tides in the neighbourhood (though not obvious to common 
observation) is not afifected by this node, and therefore it becomes, in 
ordinary circumstances, the most conspicuous phenomenon there. 

MAONETICAL AND METEOROLOGICAL OBSERVATIONS AT GREENWICH. 

From the large quarto volume, (lately published,) of Observations 
made at the Royal Observatory, in the years 1840 and 1841, we 
gather that the magnetic needle is subject togreat daily fluctuations at all 
periods of the year, but the greatest westerly variation is decidedly 
marked at 2h. p.m., Gottingen, meantime all the year round. The 
extreme easterly is in October and November at 8 hrs. p.m., and in 
June and July about 14 hrs. The mean variation for the year 1841 
was 23° 16' 8" west. With regard to the barometer, it appears that 
the greatest fluctuations are in November and December, and the least 
in July and August ; the fluctuations being nearly three times as much 
at the former as at the latter period. The character of the fluctuations 
is exceedingly variable. The lowest state of the barometer is about 
4, 6, and 12 in the morning, and its highest for all the year round at 
10 and 12, p.m. Its mean height is about 8 a.m. and 2 p.m. The 
fact of the moon's influence on the barometer is pretty well established, 
and it would appear that the main maximum height is, when the moon 
has passed the meridian about 2 hrs. The greatest difference between the 
temperature of the atmosphere and that of evaporation is at 2 hrs. 
P.M., and the difference is gi'eatest in the months of June and July, 
and least in November and December. The temperature of the air is 
greater above that of the dew-point, or that at which dew is formed, at 
about 4 hours p.m., than any other time of the day ; and greatest in 
June and least in January. As respects the winds, the south-west 
exceeds all the others, both in time and force. In other words, there 
are both more hours from the south-west, and stronger gales, than 
from any point of the compass ; and least from the E.S.E. The 
greatest quantity of cloud prevails during the day throughout the year, 
and the least at night. As respects the quantity of rain at the several 
seasons, it is obvious that one year is not enough to come to any thing 
like even an approximation. 

accuracy of METEOROLOGICAL OBSERVATIONS. 

The Earl of Rosse, at the late Meeting of the British Association, 
remarked, that Meteorological Observations required the atmosphere 
to be in a very peculiar state, in order to insure accurate definition. 
He believed it was Struve who first noted, that whenever the 
temperature of the night sunk much below the mean of the preceding 
24 hours, no accurate definition of objects vraa to \)^ ^il^^^X.^^. ^^> 
Robinson said, the hygrometrical state of tVie «m ^«& oi tsw^Ocl ^ora.- 
sequence for astronomical observations: \ie fo\xiA^i5QaJtV\.\w^^^^y=^ 
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be very near the point of sataration, as a difference between the wet 
and diy bulb thermometers of more than a degree or two prechided aU 
accurate definition, the brighter stars having tiien a tendency to tiirow 
out scintillating lines ; and it was only in the moist state of tiie air fiiat 
they appeared distinct in themselves, although surrounded by fiunt 
coloured rays. The Rev. Dr. Scoresby remarked how one brandi of 
physical research bore upon other branches. He believed that the 
hour at which Lord Rosse found that he could best test the accuracy of 
figure given to his splendid reflectors was that which Sir David Brew- 
ster had ascertained to be the time of mean temperature for the 24 
hours. Lord Rosse said, that the test being the formation of a dis* 
tinct image of a watch-diid placed at a considerable elevation, say 100 
feet, above the tower, it was necessary, in order tiiat there should be 
no tremor of the air, that the temperature within and outside the 
tower should be as nearly equal as possible, and that this was pretty 
much the time of the mean temperature of the day — about 20 minutei 
past nine in the morning. 

IRREGULARITY OF THE BAROMETER. 

Mr. Hopkins has read to the British Association a paper ** On the 
Irregular Movements of the Barometer.'' Mr. Hopkins maintained 
that the irregular movements of the barometer arise, not from altera- 
tions of surface temperature, but from the condensation of aqueoiB 
vapour, and the consequent formations of rain. This (he said) caused 
local heatings of the atmosphere, and considerable reductions of iti 
pressure in the locality, particularly in the colder latitudes. Withia 
the tropics, the barometer does not ordinarily figdl as much as in colder 
latitudes, notwithstanding the abundant rains which take place there^ 
because the condensation occurs, and the temperature is increased at 
a greater height in the atmosphere, and th» reduction of the incum- 
bent pressure in the part is spread over a wider area. The condensa- 
tion takes place too at an elevation, where the air, from being sub- 
jected to inferior pressure, is more attenuated, and the heating is con- 
sequently more diffused. Rain is formed in certain latitudes, say 
at an average height of 3,000 feet, where the air has a density pro- 
portioned to that height, and where the whole effects of the local heat- 
ing are confined to an area of moderate extent, thus reducing the 
pressure of the atmosphere on the barometer in every part of that area 
in a considerable degree ; whilst, in other parts nearer the equator, the 
condensation which produces rain takes place at an average height of, 
say 6,000 or 9,000 feet, where the air is rare in proportion to the 
height ; the heating effects are, therefore, diffused to a corresponding 
extent, whilst the reduction of pressure at the surface is spread over a 
wider area. It follows, that with equal amounts of rain, the fall of 
the barometer will be the greatest, and confined to the smallest area, 
in the coldest climates. Mr. Hopkins also represented that the diur- 
nal oscillations of the barometer arise from, first, the condensation of 
aqueous vapour into cloud, and then from the evaporation of the par- 
tides of water that constitute that cloud. He stated, that the mom- 
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ing sun warmed the lower air, and caused it to rise until condensation 
formed cloud, and liberated heat sufficient to warm a mass of the 
atmosphere, and thus to cause the barometer in the locality to begin 
to faSL at, say about 10 o'clock in the morning, which fall continued 
until about four o'clock in the afternoon, when condensation ceased. 
Prom this time, evaporation of the cloud commenced, which cooled the 
air in the part, made it heavier, and caused the barometer to rise 
until about 10 o'clock, p.m., by which time the cloud was evaporated. 
The cooled and heavier air now descended to the surface, from which 
it absorbed a portion of heat, and became somewhat warmer. From 
this second warming of the air, and from a reduction of the quantity 
of aqueous vapour in the atmosphere, as is evidenced by the fedl of the 
dew point, the barometer again fell, and from the operation of these 
two causes, continued to fall until four in the morning ; from which 
time, those general cooling influences that operate in the absence of 
the sun caused the barometer again to rise till ten in the morning, 
thus completing the two risings and two fallings in the twenty-four 
hours. This was shown to be in general accordance with the tables 
of the Plymouth observations for three years, and with those made at 
Madras and Poona. The fact, also found in the Plymouth observa- 
tions, that the dew point rose with the temperature until eleven 
o'clock, A.M., when, although the temperature continued rising, the 
dew-point di^ not rise higher, showed that the vapour formed during 
the hottest part of the day was expended in supplying that which was 
condensed in forming the daily cloud. According to these tables, also, 
the dew point at the surface continued stationary until four o'clock, 
p.ic., when it began to fall, and continued falling with the declining 
temperature until the great cold resulting from evaporation ceased. 
The diurnal fluctuations were also shown to be the least, when the 
insular were the greatest (as observed by Mr. Birt), because rain 
was then produced, and evaporation prevented from cooling the air at 
the regular diurnal period, and in that way prevented the rise of the 
barometer at that recurring period. — Athenaumf No. 885. 

BAROMRTER PUMP. 

Colonel Everest has described to the British Association, an in- 
strument, called a Barometer Pump, for filling barometer tubes in 
ffocuo. This was a single acting air-pump, so arranged as to exhaust 
the air from the tube to be filled, while a capillary tube, dipping into 
a reservoir of mercury, and curved at the end next the tube, dropped 
the mercury into the tube as it rose above the bend, (after the ex- 
haustion had been carried as far as possible,) by dipping a glass rod 
into the reservoir. The mercury as it comes into the tube is heated 
to a temperature sufficient to boil it, and it is desiccated by a bottie of 
strong sulphuric acid, which is made to communicate with the canal 
into which the tube to be filled and the capillary filling tube are luted. 
Col. Everest mentioned, that the best material for the valves of an 
air-pump was the swimming bladder of a fish. 
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Wright's improved barometer. 
This new Barometer consists of a straight, inverted tabe, with 
the cistern at bottom and the scale and vernier at top, so far similar 
to the ordinary pediment barometer: the area of the cistern is 
fifty times that of the tube, so that a fall of one inch in the tube will give 
a rise of ^^^th of an inch in the cistern ; the divisions on the scale are 
accordingly made -^i^th less than an inch, and the tenths each ^^less 
than a tenth. Thus a large tube may be used, and the sliding scale 
dispensed with, and a inore accurate result obtained by one observatimi 
only. As mercury is found to expand for every degree of Fahrenheit 
^hc ttW V^^^ o^ ^^s volume at 32°, the expansion of a column 30 inches 
long— from 32° to 100**— will at this rate amount to -205 inch. If 
the horizontal line opposite 30 inches in the scale of the ordinary 
barometer be raised '205 inch at one end, it will form an inclined line, 
representing the expansion of a column of mercury 30 inches long, 
from 32® to 100°, the lower point being that at 32° and the upper 
that at 100° ; this line being divided into 68 parts or intersecting lines 
(being the number between 32° and 100°), which lines will indicate 
the expansion of a 30-inch column for all the degrees between 32° and 
100°. This inclined line is transferred to the scale, and all the other 
inches and tenths are calculated in the same manner. 



SIMULTANEOUS BAROMETRICAL REGISTRATION IN THE NORTH OF 

ENGLAND. 

Following out in a limited district the plans of contemporaneous 
hourly registration, which had been prosecuted by Sir J. Herschel 
and M. Quetelet, for larger areas, Professor Phillips found the means 
to combine observations on the barometer, attached thermometer and 
direction of wind, for twenty-four hours in each month, at nine 
stations in the north of England; viz. Kendal, Shields, Whitby, 
Scarborough, Hull, York, Sheffield, Birmingham, Manchester. The 
observations of five of these stations for six months had been approxi- 
mately discussed, viz. those of Shields, Hull, York, Sheffield, and 
Birmingham, and the results projected in diagrams. They showed, 
1 . the remarkable general accordance in the forming of the contem- 
poraneous curves at all the stations. 2. The various limits of the 
deviations from uniformity — never amounting at any two stations 
to above one- twentieth of an inch. 3. The passage of waves of greater 
or less pressure in directions nearly corresponding to the path of the 
wind at the time, and with velocities which appear proportioned to 
the general movement of the atmosphere at the time, viz. twenty to 
forty miles an hour. 



ATMOSPHERIC HYDROMETER. 

A VERT ingenious, and, for some purposes, a very useful, method of 

ascertaining the specific gravities of fluids, has been contrived by Dr. 

JeffreySf arid has been shown by \i\tQ lo the Polytechnic Society of 

Liverpool, This hydrometer coTi%\8>t& ol ^.^^ ^^i^wt^^'^ ^gc^>&aj«d 

tubes, open at the bottom, and coiMi^cXftd \ft%^^«t ^ \^^\«^\s^ v 
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smaller tnbe, which has a branch from it that may be attached to an 
exhausting syringe. The two graduated tubes are fixed exactly parallel 
to each other, and the two open ends, when the instrument is used, 
are placed in vessels containing the fluids whose specific gravities are 
required to be ascertained. When the tubes are partially exhausted, 
the fluids are forced into them by the pressure of the atmosphere ; 
and the relative heights to which they ascend are indices of their 
comparative specific gravities. If, for example, one vessel contained 
water and the other mercury, the liquid metd, being nearly fourteen 
times heavier than water, would be forced up but half an inch, when 
the water in the other tube would be seven inches above the external 
level. Sir James Murray, we observe, has done the same thing in 
Dublin. — Artizan, No. 13. 



MEAN TEMPERATURE OF THE EQUINOCTIAL REGIONS. 

Boussinoault's proposal for an expeditious mode of ascertaining 
tiie approximate Mean Temperature of Equinoctial Regions, consists 
in sinldng a thermometer in the soil, perforated to the depth of about 
a foot beneath the surface, in a situation sheltered from the direct 
rays of the sun, from nocturnal radiation, and from the infiltration of 
water. Lieut. Newbold found that the application of this method 
gave the following results, — namely, that the soil at the depth of a 
foot is subject to an annual, and, in light soils, to a diurnal, variation, 
regulated in its amount by the relative intensity of the solar rays ; and 
the quantity of radiation depending, of course, on the state of the 
atmosphere, the degree of shelter afforded to the surface. — Proceeding* 
qf the Royal Society, 

climate of LONDON. 

Mb. Luke Howard has communicated to the British Association 
a notice " On the Mean Year, or Solar Variation of the Barometer 
in the Climate of London.'' Mr. Howard exhibited curves which 
showed the mean annual pressure and temperature, and the quantity 
of rain, during a cycle of eighteen years. This period he conceived 
long enough to eliminate the lunar influence which meteorologists had 
for some time been willing to admit the existence of, and to exhibit 
that of the sun alone. The development of Mr. Howard's views 
depends so much on explanations in detail of the diagrams, that it is 
not possible for us to give them. The observations seemed to show a 
succession of nine warm and nine cold years, with — as might be 
expected — occasional irregularities and similar successions in respect 
of rain, but with a cycle of only half that duration. In the annual 
curves, deduced from the monthly means of the whole period, much 
greater uniformity is observed, and both the rain and barometric 
pressure follow more closely the march of the temperature. 

The Rev. Dr. Robinson expressed a hope that these speculations of 
Mr. Howard mi^ht be confirmed,' or rendered mot^ ^^Twaafc,^s^ ^^ 
extensive observations now established at Kew. 
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THE ATM09PHERV. 

M. Andraud, an engineer, who has demoted some yean and krge 
sums of money to experiments on Atmospheric Air with a view to its 
application to navigation and raihroads, states that by looking through 
a hole of very smidl diameter, the molecules of atmospheric air maybe 
clearly distinguished. The molecules of oxygen and azote are, he says, 
very different in size, form, and general appearance. — Afhenamm, 

VARIATION AND DIP AT NANTUCKET, MASSACHUSETS. 

By a series of careful experiments, made in the autumn of last year, 
Mr. William Mitchell determined the mean variation to be 9** 09' 59^* 
west ; and the mean dip, 7^"" iV 2b".^8iUiman. 



INTERIOR OF THE EARTH. 

The increase of temperature observed in mines is about ofne degree 
Fahrenheit for every fifteen yards of descent ; and should the increBse 
go on in the same ratio, ' 

Water will boil at the depth of 2430 yards. 

Lead melt at the depth of 8400 yards. 

Everything be red hot at the depth of seven miles. 

Gold melt at the depth of twenty-one miles. 

Cast-iron melt at the depth of seventy- four miles. 

Soft iron melt at the depth of ninety-seven miles. 

And at the depth of 100 miles there must be a temperature equal 
to the greatest artificial heat yet observed — a temperature capable of 
fusing platina, porcelain, and, indeed, every refractory substance we 
are acquainted with. These temperatures are calculated from Guyton 
Morveau's corrected scale of Wedge wood's pyrometer ; and if we 
adopt them, we find that the earth is fluid at the depth of 100 miles 
from the surface ; and that, even in its present state, very little more 
than the soil on which we tread is fit for the habitation of organised 
beings. — Mechanics* Magazine^ No. 1109. 



GLACIER ICE. 

Considerable discussion arose at the late Meeting of the British 
Association, from the reading of an " Account of an attempt to establish 
the Plastic Nature of Glacier Ice by direct Experiment,*' by Professor 
J. D. Forbes. 

These experiments were made in the month of August last, upon the 
Mer de Glace of Chamouni, with the view of establishing that the in- 
creasing velocity of a glacier, from the side towards the centre, takes 
place (when the declivity is not very great) by the insensible yielding 
of one portion of the ice past another, without great rents at measur- 
able distances producing discontinuity in the motion. The only per- 
manent marks left by such differentied motion are the veins, or blue- 
bands, to which the author has, in his published writings, attributed 
Buch an origin. A transverse \\ne 'sv«& ^tvvm. ^^^xtV^ across the glacier 
in the most compact part wlaicYi coxAd^ \jfciQx»sv^,^\».^'HR«^^a5fiftaji%s> 
roid of open crevasses for a consvAewNAft ws^cfc. 'WifcV^wA^JJs&fc^*^* 
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planted over a fixed mark in the ice at the extremity of this line nearest 
to the lateral moraine of the glacier ; and the relative, or differential, 
Telocity of the parts towards the centre were determined at short in- 
tenrals, and have been projected in a curve. This curve was shown to 
tiie meeting. It is, evidently, a continuous curve, convex towards the 
valley, and not a zigzag motion, such as must have resulted from dis- 
tinct rents parallel to the length of the glacier. The length of the line, 
originally straight, whose deformation was observed, was 90 feet, and 
the ordinates of the curve were determined by accurate measurements 
at forty-five stations two feet apart. The experiments on the con- 
tinuous flexion of the transverse line were extended over a longer pe- 
riod at points 30, 60, 90, 120, and 180 feet from the theodolite, with 
similar results. The author concludes, 1st, that the sliding of 
the mass of the glacier over itself by insensible gradations cannot be 
denied ; and that it is sufficient to account for the observed excess of 
progress of the centre above the sides of the glacier ; 2nd, that this 
differential motion takes place in the direction in which the veined 
structure exists, and that it is impossible not to consider the one phe- 
nomenon as dependent on the other. 

TIDES ON THE COAST OF IRELAND. 

The Astronomer-Royal has reported to the British Association 
the results of the Tide observations, made under his superintendence, 
on the coast of Ireland. He introduced the subject by stating, that 
during the Ordnance survey, it had been desired to fix upon a datum 
plane, and that at first it was intended to assume the level of low 
water at spring tides as that datum. But the researches of Dr. 
Whewell having shown that level not to be invariable, Colonel Colby 
became desirous of ascertaining whether one invariable and certain 
datum plane could be obtained. For the determination of this, Ireland 
seemed to present peculiar facilities ; for, during the Ordnance survey, 
it had been levelled from shore to shore, not only longitudinally, but 
also across, in lines as nearly parallel as could be accomplished ; the 
result of which was, that round the entire coast many points were 
marked where the relative level to one common point, the sill of one 
of the dock gates in Dublin, were known certainly, to within a very 
few inches. It was, therefore, resolved to observe, simultaneously, 
and for a considerable period, the tides round the entire coast, in 
order to ascertain whether, from their phenomena, such a certain and 
readily determined datum plane could be deduced. In these observa- 
tions, besides having all the measures of height reduced to this one 
common standard, it was also determined that all the observers should 
be furnished with chronometers set to one common time, viz. mean 
time at the Greenwich Observatory. 

The first peculiarity observBble was, that while the south-western 
and western coast was quite open and exposed to the Atlantic, the 
north-eastern and eastern coasts were, on the contrarj , c^\j& ^ts^v^^^^ 
wad in particular as the channel became very narrow >aete^^eft.\iwia%- 
Jiadee and Portpatrick, and indeed the entire Scotc\i co«fiX^.o>i)sia'^'s^ 
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of Kintyre, they were prepared for, and found, much irregularity and 
confasion of the tides on the north-east coast. He need not then 
particularize all the motiyes which swayed them, bat state generally 
that twenty-two stations round the coast were fixed upon. On tiie 
22d of June, 1842, they had all their observers at the seyeral stations, 
and the observations were continued day and night for full two months, 
viz. until the 26th of August. He uGcd scarcely say, that there were 
four critical phenomena or periods, each twenty-four hours, to be 
noted carefully, viz. the instants of each of the two high waters, and 
the instants of each of the intervening low waters, and although the 
season was chosen, so that the nights should be short, yet one at least 
of these four critical phenomena must occur in the night: as it 
would, therefore, be too laborious to record at sufficientiy close 
intervals during the entire twenty-four hours, the orders given to the 
observers were to be at their posts at least half an hour before by any 
possibility each of these four states of the tide could occur, and tiien 
to record every five minutes the actual height, and to continue tiie 
registrations until the tide had taken a decided turn. At some of the 
stations, however, the observations were made continuously during 
the twenty-four hours ; to one of them, Courtown, he should have 
to direct particular attention. 

The researches of Prof. Whewell and of Sir John Lubbock had 
rendered a close attention to the diurnal and semi-diurnal inequalities 
of the tides a matter of interest. One of the earliest and most imme- 
diate results of these systematized observations was, that the high tide 
was found to be simultaneous along the entire western and south- 
western coasts. It was also simultaneous along the eastern coast, 
but, strange to say, with a jump of no less than six hours between 
these two clearly defined times of high water : so that they were met 
in the first stage of their speculations by the fact, that there was a 
difference of no less than six hours between the time of high water at 
Skibbereen and at Dublin. This was, for a time, a puzzle ; but from 
it might be inferred what they afterwards found verified by the obser- 
vations at Courtown, that a node, or place of no tide, must occur at 
some intervening place. The observations have been grouped and 
discussed by the new mode pointed out by him in the Philosophkal 
Transactions for 1842, in which the heights were expressed as a 
function of the times by the following formula : L = A + B. sin — C. 
sin (2 e 4- c) + D. sin (3 e + d) + &c. By this method, about 1400 
individual tides, observed at all the stations, had been discussed. From 
this discussion, it appeared that the great tide wave was two days old 
when it reached Ireland, and that the solar effect exerted in raising 
the water was about one third of that of the moon, if the deductions 
were made from the tides of the more open western and south- 
western parts of the coast ; while the inferences deduced, from those 
of the north-eastern coast, would make it only the one-sixth of the 
lunar influence. This difference, doubtless, arose from the irregu- 
larities observed in the tides of the north-eastern coast, for whidi 
they found a ready explanation in the enormous amount of the semi- 
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dittmal inequality which there manifested itself: the semi-menstrual 
inequality was also found to be considerable there. 

AJiother remarkable and unexpected irregularity also resulted from 
these discussions : which was a difference of no less than one foot 
between the mean heights of the tides of the western and southern, and 
the north-eastern coasts ; the mean heights of the tides, or values of 
A| in the preceding formula, being one foot greater for the north- 
eastern than for the south-western stations : and this fact afforded 
the most demonstrative proof of the accuracy of the observers, for 
while it manifested itself most distinctly at each of the stations in going 
round the coast, its amount and the law of its variations were so 
consistent, as to render it absolutely impossible that it could have 
resulted from careless observations. 

He then directed attention to the Courtown station, stating that at 
the commencement of their labours here the observers had found it 
impossible to comply with the instructions which had been furnished 
to them, for they found that they could not, by any diligence, anticipate 
tiie times of high or of low water by half an hour, or even an hour. 
The result was, that of themselves they adopted the prudent course 
of giving up any attempt at such anticipation, and observed the height 
of the tide every five minutes throughout the twenty-four hours. This 
was a fortunate circumstance, for in consequence of being in possession 
of these almost continuous observations for such a period, he had 
been able to make out the law ; which, under other circumstancies, 
might have long continued to perplex. It was found that tides very 
small in their actual amount, sometimes not more than a few inches, 
but very numerous, were continually succeeding each other at irregular 
intervals ; and this was very clearly traced to the influence of the 
relatively large amount of the solar tide ; which modified, what might 
be considered the true tide of the place, very differently according as 
it arrived at the place an hour or two before, or an hour or two after 
the coming of the sun to the meridian. The Astronomer- Royal said 
that he was preparing a detailed account of these observations ; and he 
closed by saying, that in reference to the object for which they had 
been chiefly undertaken, it was now obvious that no fixed plane 
sufficiently determinate for engineering purposes could be deduced 
from the phenomena of the tides ; at least those observed on the 
coast of our island or continental seas. — Athenaunif No. 887. 



SCOTTISH TIDES. 

Mb. Scott Russell has reported to the British Association, ** On 
the Tides of the East Coast of Scotland.'' The discussion of the ob- 
servations is now complete, and they are ready for publication. The 
diief part of the results were reported in 1843, but there remain a few 
interesting points which have been brought out by the recent discus- 
sions. The chief of these is the determination of the diurnal inequality 
in the time of high water, a phenomenon which, as stated by Mr. 
Lubbock, has not been discovered on our coasts. This inequality has 
been manifested in a very prominent form in these observationaon tha 
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east coast of Scotland ; and diagrams were exhibited, in wfaich no 
only its existence was marked, but its magnitude is measored, and i 
so great, that the time of high water of successive tideg yaries with 25' 
of declination, as much as from 30 to 80 minutes from this «■«— 
Tables were also given, showing its amount in various ports along tiM 
coast. He attributes the detection of this inequality, which has hithertc 
escaped notice, to the methods of observation which had been em- 
ployed. His system was to employ, instead of the mere observatioi 
of the height and time of still water, or the cessation of rise and the 
commencement of fall, a continuous series of observations every five 
minutes on time and height. This series was registered continuously 
night and day, and the observations were all laid down on ruled papa 
in a wave curve, from which the observations of time and height wen 
deduced. It was the accuracy of the system of discussing individoal 
wave curves, instead of mere observations of height and time, which 
had enabled him to detect phenomena that had formerly escaped ob- 
servation ; and he was glad to find that Prof. Airy had recommended 
and adopted that method in his recent observations on the tides of 
Ireland. Another advantage which the method of observation and 
discussion of individual wave curves produced, was that tolerably cor- 
rect tables, for the prediction of tides, might be formed from a very 
short series of observations. He had found Mr. Lubbock's tables of 
the tides of Leith, deduced from many thousand observations, to be 
very accurate ; and from them the tides of Leith were predicted so as 
to coincide exactly with the phenomena. But, by the method of ob« 
servation now mentioned, he had formed tables from a few weeks' 
observations, which coincided quite as accurately with Mr. Lubbock's 
tables as those with observation. He concluded by noticing an inge- 
nious Self- Registering Tide Gauge, invented by Mr. Wood, of Port 
Glasgow, which was so simple as to be constructed to register heights 
at a cost of two or three pounds, and to register time at a cost of ten 
pounds. — Athenaumf No. 887. 

NATURE OP THE SOUND WAVE. 

Mr. Scott Russell has determined the existence of certain orders 
of water Waves governed by different laws, and it is necessary, for the 
explanation of the phenomena of Sound, to determine to which of these 
orders it is analogous. It is generally supposed, that the sound wave 
is analogous to the waves formed by dropping a stone into the waters 
of a quiet pool. These are waves of the second order. But his ex- 
periments have led him to suppose, that the sound wave was a wave 
of the first order analogous to the wave of translation in water. This 
determination will effect considerable change in our conception and 
explanation of the phenomena of sound, at present ill understood. For 
example — the theory of the speaking-trumpet has been given in many 
opposite forms by different mathematicians. But it is found that the 
forms assigned by them are nearly o^^osvtft, Nubile their effects are nearly 
identical. This is just what wouYd tesvxJit feom 'Oaa^^rj q\ ^dQ&^«!(« 
of the lirst order. But the wbia^etius ^«^ "^^ ^'^ mw^Nasa.^- 
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cable on the old theory ; the dome of St. Paul's is an instance — quite 
inexplicable on the old hypothesis, but his experiments on it have 
proyed, that the wave of sound does, in that case, obey implicitly the 
laws of a wave of the first order, and on that theory its phenomena are 
oompletely explained. By considering the sound wave as a wave of 
tiie first order, it is now easy to determine the principles on which 
buildings for speaking and hearing should be formed. — Proceedings of 
the British Association : AthetKeumy No. 887. 



COMPENSATING MARINERS' COMPASS. 

Mr. Bush, Deptford, Engineer, has patented certain Improvements 
in rendering Magnetic Needles less prejudicially influenced by local at- 
traction. The principal feature in the plan proposed by the patentee 
for correcting the influence of local attraction on the magnetic needle, 
is the augmentation of the attraction on the central part of the needle, 
by placing powerful magnets underneath the point of bearing. Two 
magnets, with the south poles uppermost, are placed immediately 
below the centre of the needle ; and others, with the opposite poles 
presented to the needle, are placed at a short distance from it. The 
specification also describes and claims a new mode of mounting the 
needle on a moveable pivot floating in quicksilver ; also different forms 
of magnetic needles, with three or more points radiating like a star. 
The advantage to be gained by the latter alterations is not stated ; and 
it is questionable whether the first part of the invention, of placing 
magnets under the needle, would not have the efiect of diminishing its 
sensibility to the earth's attraction. 



CORRELATION OF PHYSICAL FORCES. 

Professor Grove has delivered, at the London Institution, a 
course of six lectures on the Correlation of Physical Forces. The Pro- 
fessor's object has been to show that motion, chemical afSnity, heat, 
light, electricity, and magnetism, are all convertible affections of matter, 
— that either being taken as an initial mode of force is able to produce 
any of the others ; thus moving bodies may be made mediately or 
immediately to produce heat, light, electricity, chemical affinity, or 
magnetism. Matter affected by chemical affinity may be made to pro- 
duce motion, heat, light, electricity and magnetism, and so of the rest. 

In the first lecture on motion, the following original view of the 
production of heat was taken. If one body move against or strike 
another, it communicates its motion to the latter, and stops while the 
latter takes up the original motion ; and moves, not indeed quite equal 
in amount to the original moving body, because the air or other sur- 
rounding medium is set in motion, and thus conveys away some of 
Hie initial force : if the second body be retained, or not permitted to 
move in the same direction, it may still move in a different one. Take, 
for example, two wheels, the circumference of which touch each other : 
if the one be made to revolve, it communicates motion, to ^^ o'Cgl^t^ 
which revolves in a different direction ; if, YxovieNet, VJoa %fccssii^^^ 
forcibly restrained orprevented from carrying on V3ttft TQO\ian. oi ^^ 

ic 
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first, heat is produced : thus, though the motion apparently ceases, 
still the effect of the initial force is rendered evident in another form. 
The same thing occurs if two bodies, moving in contrary directions, 
meet each other ; they, to a certain extent, arrest or stop each other^s 
motion, but to this extent they also become heated. In the case of 
dissimilar bodies impinging on each other, electricity is produced as 
well as heat, but the more there is of the one the less there is of the 
other force ; and neither in this case nor in any other will the forces 
produced, whatever be their character, reproduce the fiill amount of 
the initial force : thus the heat produced by friction could never, if 
applied to boil water, work a steam-engine which would produce an 
equal amount of motion on the same quantity of matter as that which 
originally gave rise to the heat ; though the force is not destroyed, 
it is dissipated or subdivided in direction. These considerations lead 
to the conclusion that force, like matter, cannot be annihilated, but 
may go on subdividing itself, or changing its form for ever. Want of 
space prevents our going through the experimental proofs adduced by 
Mr. Grove to suport his views. In each lecture, one of the above 
forces \(as taken as the initial force or starting-point, and it was 
shown experimentally how the others were produced by it. 

The following is the order in which the subject was considered, as 
stated in the printed syllabus : — 

Lect. I. — Monday f November 13M, 1843. — Introduction — Force 
— Usual definition — Matter — Attraction — Motion — its connexion with 
Light, Heat, Chemical Affinity, Electricity, Magnetism. Lect. II. 
— Chemical Affinity — Ultimate conceptions regarding it — ^Transferred 
or acting through a chain of particles — its connexion with the other 
modes of force. Lect. IlL — Heat and Light — Expansion or mutual 
recession of Molecules — propagation of heat and light — Theories- 
Specific Heat — Thermography — Photography — Relation to the other 
modes of force. Lect. IV. — Electricity — Application of the term 
to very different phsenomena — Franklinic — Voltaic — Theories — Ob- 
jection to hypothesis of fluids — Regarded as a mode of force and con- 
nected with the other forces. Lect. V. — Magnetism — viewed as an 
absorption of force — operative when conjoined with motion — Magneto- 
Electricity. — All moving bodies magnetic in proportion to their 
electric conducting powers. Lect. VL — December ISth. — Union 
of forces in the phaenomena of Geology and Physiology — Theories of 
Causation — Ignorance of ultimate causation. Conclusion. — Pkilo^ 
sophical Magazine, No. 156. 

elasticity of rigid bodies. 
Mr. Eaton Hodgkinson has reported to the British Asso- 
ciation, an account of some further experiments *' On the defect of 
Elasticity of Rigid Bodies.'' These experiments originated in the 
suggestion that, possibly, some of the results which Mr. Hodgkinson 
had previonslj commumcaled \iad ot\^vcv«.t^d In. the friction caused by 
the supports of the extremitiea o? iVie \i«LT% ow '^VxOcw >(Jckft ^3.^^tv\&k?q&& 
were performed. He had, t\iereioie, Va^i]tit^^\^\»t «3L\«cvsstfiS3&&^^'a^ 
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'strong friction wheels as supports for the ends of the bars ; he bad 
also changed the mode of measuring the deflection. He had pre- 
viously used a wedge graduated on the side ; he substituted for this a 
fine screw with a divided micrometer head, by which he could measure 
the 10,1000th part of an inch of a deflection. He then gave the 
numerical details of the sets taken by various bars after they have been 
loaded and then relieved. The most striking general results were, that 
the index of the power of the load to which he found the set taken 
most nearly proportional was 2; that every load, however trivial, 
caused a set, and that this set did not entirely disappear when the bar 
was given time to recover its state, but in general diminished greatly. 
Dr. Scoresby inquired if Mr. Hodgkioson had tried whether a 
vibratory motion excited among the particles of the bar would enable 
them to recover their original arrangement. Mr. Hodgkinson had 
not, but promised to attend to the hint. Dr. Robinson suggested that 
the vibratory motions should not be excited with violence sufficient to 
canse mechanical derangement of the particles. Lord Rosse stated 
two tsicts bearing on Mr. Hodgkinson's investigations ; one, that the 
standards which had been made to replace those destroyed by the 
horning of the House of Commons had been found to alter very 
alightly, but decidedly, their dimensions, after having been finished 
with the greatest care. The other, that cannon were never permitted 
to be discharged more than 400 times under ordinary circumstances, 
for after that they were deemed unsafe. Dr. Robinson stated that a 
Uuit which had always appeared very strange to him received a probable 
explanation from what he had just heard. It was found that the 
platina standard of a metre which had been constructed under the 
superintendence of the Academy, and which was a square prism, each 
of whose four faces, therefore, was entitled to be considered as the 
standard metre of France, when examined many years afterwards, had 
no two of its sides of exactly the same length : this was supposed to 
have arisen from the carelessness of the artist employed in its con- 
struction, who had accordingly been much censured. He now deemed 
it highly probable that it had been originally constructed perfect, but 
had altered its own form. He also mentioned a case in which the 
glasses of a telescope having been confined by adjusting screws to their 
places, to which it was necessary for the perfection of the instrument 
that they should be brought with extraordinary precision, the images 
of the fixed stars were found to form a cross of light ; and it having 
occurred to him that the confining screws might, by altering the 
relative positions of the particles, effect their optical action on the 
light, it was found upon loosening them that the irregular image 
disappeared. Sir D. Brewster det£uled many examples of the manner 
in wlUch pieces of glass, being subjected to strains, by the derange- 
ment of their molecular structure, polarized light, showing zones of 
coloured spaces, with dark bands along the neutral parts, where the 
particles retained their natural arrangement. Ttieae AftYicaXA^xiX^'vet^ 
hund bjr bim to vary in course of time ; and a vet^ cxxivovja l^^sX-sa^^, 
tbdtifcuts were made by a diamond along tVie daiv u'eoSa^ «^^<:fc'^i 
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and the glass then divided, the parts were found to possess a stractnre 
precisely similar to the piece of which they were fragments ; bat the tints, 
though exactly similar, were much fainter. — Athenaumf No. 884. 



DETERMINATION OF HEIGHTS BY THE TEMPERATURE OF BOILING 

WATER. 

Professor Forbes haying considered it to be too generally as- 
sumed that the boiling point corresponds to a barometric pressure 
which expresses the electricity of the steam taken from the usutd tables, 
he, therefore, attempted to deduce the connexion of these data by a 
direct comparison of cases, in which both the barometer and boiUng 
point were noticed by himself. He finds this result, — that the pres- 
sures increase rigorously in a geometrical ratio, whilst the tempera- 
ture of the boiling point rises uniformly. This law is not new, for 
Delnc arrived at the same result ; but it appears to have been con- 
sidered by all writers as unworthy of adoption, and the scale of the 
elasticities of va|)our, by Dalton or Ure, has been preferred. Now 
these elasticities cannot, it is well known, be accurately represented by 
a geometrical proportion to the temperature ; but Professor Forbes 
finds that the geometrial ratio represents the barometric heights a- 
actly, whilst the tabular elasticities do not. But, farther, since the 
common barometric formula shows that the pressure varies geometri- 
cally, whilst the height above the sea varies uniformly, we have the 
same form of relation between the boiling point and the barometric 
pressure as between the height above the sea and the barometric pres- 
sure — namely, that each is as the logarithm of the other. Hence, the 
boiling point falls exactly in proportion to the height ascended, and at 
the rate of 549'5 feet for 1* Fahr. — Proc. Royal Soc. of Edinburgh. 

surface of cotton-wool and charcoal. 
Mr. W. Crum, in a paper ** On the Manner in which Cotton 
unites with Colouring Matter," considers it interesting to compare the 
amount of Surface exposed by Cotton Wool with that of the more 
minute divisions of Charcoal ; and he is enabled to furnish the follow- 
ing calculation through the kindness of Professor Balfour, who has 
measured with great care the fibres of various qualities of Wool. The 
fibre of New Orleans wool varies most commonly from ^^f^th to 
j^fl^(^ th of an inch in diameter. About forty of these fibres or tubes 
compose a thread of No. 38 yam (thirty-eight hanks to the pound). 
Ordinary printing cloth has, in the bleached state, 493 lineal feet of 
fibre, or 10*6 square inches of external surface of fibre in a square 
inch, which weighs nearly one grain. It is easy to compress 210 folds 
of this cloth into the thickness of one inch. It has then a specific gra- 
vity of 0.8. One cubic inch has 94*163 lineal feet of tube, and 16*8 
feet of external surface ; or, if we include the internal surface, there 
are upwards of 30 square feet of surface of fibre in one cubic inch of 
compressed calico. The cYiarco?! oC box-yiood has, as we have seen, 
Z3 square feet of surface to ttie *mc\\, vjSJiSft. «k %^^"^t ^cwSto^ ^1 ^*^c— 
J^Mosophical MagazinCy "No. 1^^. 



NATURAL PHILOSOPHT. 165 

ASCENT AND MOTION OF SAP. 

On Feb. 15, were read to the Royal Society, " Some further 
Observations and Experiments illustrative of the Cause of the Ascent 
and continued Motion of the Sap," in continuation of a Paper pre- 
sented to the Royal Society, in November 1842, by G. Rainey, Esq. 

The author here gives an account of some experiments which he has 
latdy made, tending, in his opinion, to corroborate the opinions he 
advanced in his former paper; namely, that the ascending sap is 
situated in the intercellular and intervascular spaces of the plant, and 
that its passage into the cells is effected by the action of endosmose, 
which the intervening membranes, whether hving or deprived of 
vitality, exert upon that fluid. He found that portions of many plants, 
such as Anthriscus vulgaris^ and the Lapsana communis^ absorb a 
much Larger quantity of fluid when they are immersed in pure water, 
than when similarly immersed in a solution of gum-arabic ; and that, 
in the latter case, the remaining portion of the solution is of the same 
specific gravity as before any part has been absorbed by the plant. 
By a similar process, the author conceives, the fluid which is derived • 
from the earth, and has passed into the intercellular spaces of the 
<M)tyledons, is imbibed by its cells by endosmose ; while at the same 
time a fluid containing sugar is passing, by exosmose, out of these 
cells into the intercellular and intervascular tissue, and thence into the 
corresponding tissue of the peduncle and young stem ; it there meets 
with, and is diluted by, the water ascending in the same tissue from 
the roots, and the mixture is afterwards distributed over every part of 
the plant. 



ANIMAL HEAT. 

Dr. Davy has read to the Royal Society a contribution, entitled 
** Miscellaneoous Observations on Animal Heat.** 

The author, in the first section of this paper, after adverting to the 
commonly received opinion that all fishes are cold-blooded, and notic- 
ing an exception, as he believes, in the instance of certain fishes of the 
genus Thynnus and of the Scomber family, describes the observations 
which he made, whilst at Constantinople, on the temperature of the 
Pelamys Sarda, when, in three different examples, he found its heat 
to exceed that of the surface-water by 7^, and of the deep water pro- 
bably by W. 

He adduces some observations and remarks on peculiarities in the 
blood of the same fish, of the sword-fish and of the common tunny, 
which he supposes may be connected with their temperature ; and 
throws out the conjecture, that the constitution of their blood-globule, 
formed of a containing and contained part, namely the globule and its 
nndens, may be to each other in the electrical relation of positive and 
negative, and may thereby act with greater energy in separating oxy- 
gen in respiration. 

In the second section, on the temperature of man. \xi ^<^«xi<(^^^ ^^ 
age, Jie relates a number of observations madeiox lYift^xo^o^^ ^"^ ^^\«t- 
mining the actual heat of persons exceeding ei^^it^ -^cax^ ^1^%^N ^'^ 
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result of which, contrary to the commonly received opinion, is, that 
the temperature of old persons, as ascertained by a thermometer 
placed under the tongue, is rather above than below that of persons of 
middle age ; and this he thinks may be explained by the circumstance, 
that most of the food used by old persons is ezpendsd in administering 
to the function of respiration. 

In the third section, on the influence of air of different temperatures 
on animal heat, after alluding to what he had witnessed of the rise and 
fall of the temperature of man on entering the tropics, and, within tiie 
tropics, on descending from a cool mountainous region to a low hot 
country, he adduces certain obserrations to show that in this country 
similar changes of temperature take place in a few hours in breathing 
the air of buildings artificially heated ; and in confirmation, he de- 
scribes the results made on an individual in the very variable climate 
of Constantinople, where, between Marcb and July, in 1841, the 
thermometer ranged from 31° to 94®. 

In the fourth section, he describes the observations which he made 
to determine the effect of moderate exercise — such as that of walking — 
on the temperature of the body ; tending to prove, that while it 
promotes the diffusion of temperature, and produces its exaltation in 
the extremities, it augments very little, if at all, the heat of the central 
and deep-seated parts. 

NATIONAL INSTITUTE OF THE UNITED STATES. 

The first annual meeting of this Institute was held at Washington 
during the first week in April, and was very numerously attended by 
scientific men from all parts of the United States. 

The chair was taken by the President of the United States, the cabi- 
net ministers being present, and many members of both houses of 
Congress. 

The President, in a very appropriate manner, stated the objects of 
the meeting, and briefly addressed the members of the Institute. 

A preliminary oration was made by the Hon. R. Walker, senator 
from Mississippi ; he gave a general sketch of the progress of science 
in America, of the different philosophical discoveries which had been 
made in that country, and dwelt on the necessity of an organized 
union among the men of science. 

The scientific business of the Institute was then opened by a paper, 
read by Professor Draper, of the University of New York, on the phy- 
sical constitution of the solar rays, and on the existence of a new 
imponderable principle. The results given in this communication are 
expected to be published shortly. Prof. Loomis, of Western Reserve 
College, Ohio, then read a paper on the great Comet of 1843. 

The Institute continued its sittings for seven days, during whidi a 
great number of very interesting communications were made. — PhilO' 
sophical Magazine f No. 161. 
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Electrical Science* 



ON THB RLECTRICITY OF STEAM. 
BT 6. A. ROWELL, ESQ. 

Thb cause of rain, evaporation, and atmospheric electricity, having 
engaged my attention for many years, I endeavoured, in two papers 
reed before the Ashmolean Society, 1839, and 1841, to show that 
evaporation is caused by the increase of the surface of particles of 
water by expansion, and that thus having a greater capacity for electri- 
city, they are buoyed up by their coating of electricity, as a bullet may 
be buoyed up in water by a coating of cork, and that no evapora- 
tion at low temperatures could go on without electricity : that the 
vapour so raised into the air, when condensed, becomes surcharged 
with electricity, and thus remains suspended until the surcharge 
escapes, either as lightning, or else imperceptibly, to the earth, when 
the remaining coating of electricity, being insufficient to buoy up the 
particles of vapour, they fall as rain, &c. ; and that it is possible to 
cause rain at will by raising electrical conductors to the clouds, by 
means of balloons, and thus enabling the surcharge of electricity in the 
clouds to escape to the earth. 

The discovery of the electricity of steam I considered a strong sup- 
port of these opinions; but a theory having been proposed by 
Dr. Faraday, who explained the electricity of steam as caused by the 
friction of particles of water carried along by the steam rubbing against 
the solid matter of the passage through which the steam is escaping 
from the boiler, — the following is an attempt to show that the electri- 
city of steam is not caused by friction, but by its expansion, on escap- 
ing from the boiler, thus carrying off electricity, and rendering the 
boiler (if insulated) negative, the steam again giving off its positive 
electricity when condensed ; and that the phenomena of Dr. Faraday's 
experiments will support this hypothesis. 

One experiment, which I believe tells against the theory of friction, 
is as follows : — " An insulated wire was held in the stream of steam 
issuing from a glass or metal tube, about half an inch from the mouth 
of the tube, and was found to be unexcited ; on moving it in one direc- 
tion, a little further o^, it was rendered positive ; on moving it in 
the other direction, nearer to the tube^ it was negative.** In addition 
to this, both Mr. Armstrong and Mr. Pattison, in their experiments, 
found the greatest development of electricity at some distance from 
the boiler, in some cases five or six feet. 

I cannot conceive how this phenomenon can take place if the 
excitement is caused by friction of the particles of water in the tube, 
as in that case I believe the strongest development of electricity would 
be at the mouth of the tube or boiler ; but it fully agrees with the hyj)o- 
thesis that the phenomenon is caused by the expansion and contraction 
of the particles of steam. 

All the experiments on the subject show, that the steam within, thft 
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boiler is not electrified, and that the electrical development takes place 
on its escape from the mouth of the tube. At this point there is an 
enormous expansion of the steam ; and it then takes up its portion of 
electricity according to its expanded surface, in the same proportion as 
the electrical state of the boiler, or rather the issue tube. If the boiler 
or tube be insulated, they will be rendered negative ; the steam at 
this point is so also ; but, as it begins immediately to condense, it is, 
at a short distance, neutral ; and on a further condensation and subse- 
quent diminution of surface, the steam becomes positively electrified. 

The cause of the increase, through friction, of the electricity of 
steam, is probably from its bringing a greater quantity of the steam in 
contact with the issue tube ; thus enabling a greater portion of the 
steam to take up its coating of electricity than could be the case if 
escaping from a round smooth aperture ; as, in that case, owing to the 
non-conducting powers of high pressure steam, only the exterior 
particles of the column of steam could take their full coating of 
electricity. 

The presence of water in the tube may increase the electrical deve- 
lopment, by rendering the connecting and issue tube a better conductor 
of electricity from the boiler to the mouth of the issue tube. 

The necessity for the issue tube being a good conductor of electricity 
is shown by the experiments of Dr. Faraday, who says, '* A metal, 
glass, or box -wood tube, well soaked in distilled water, being used for 
the steam issue, the boiler was rendered well negative, and the steam 
highly positive ; but if a quill or an ivory tube be used, the boiler received 
scarcely any change, and the stream of steam is also in a neutral 
state/' 

This must be owing to the difference in the conducting power of the 
various tubes, and not to the difference in the friction they occasion, as 
metal, wood when well soaked in water, and glass when it becomes 
damp from the steam, are good conductors, and would supply the 
escaping steam with electricity ; but quill and ivory being non- 
conductors, and having a tendency to resist dampness, would prevent 
the supply of sufficient electricity to cause any strong development. 

Every insulated substance held in the current of steam from ivory 
or quill tubes became negatively charged, from the steam taking oflF a 
portion of their electricity. 

That electricity cannot be obtained from currents of low pressure 
steam, may be accounted for by the increased conducting power of 
steam in this state preventing any development of electricity in the 
condensed steam, by conducting the electricity back to the boiler the 
instant any accumulation takes place ; even the addition to high pres» 
sure steam of any saline or other substances (which increases the con- 
ducting power of water) prevented electrical development. 

It is difficult to account for the absence of electricity when the valve 
of the boiler was lifted, in Dr. Faraday's experiments, as both Mr. 
Armstrong and Mr. Pattison performed most of their early experi- 
ments from the safety valves of several boilers, and Mr. Armstrong 
states on one occasion '' the engine was rendered intensely negative by 



XLSCTRICAL SCIENCE. 169 

a copious emission of steam from the yalve/' It may be owing to 
the small pressure on the boiler used by Dr. Faraday. 

With respect to the cause why oil of turpentine, olive oil, Sec. 
render the steam negative, I can form no opinion, but I believe that 
any substance which would reduce the conducting power from the 
boiler to the mouth of the tube, in any great degree, would render the 
stream of steam negative, by preventing the particles of steam from 
obtaining their coating of electricity. 

The increase of electricity, with the increase of pressure on the 
boiler, may be accounted for : as the expansion of steam on escaping 
from the boiler increases also with the pressure. — Jameson^s Joumalj 
No. 74. 



HYDRO-ELECTRIC MACHINE. 

Dr. Joseph Reads, on returning from the Polytechniclnstitution, 
highly pleased with Mr. Armstrong's hydro-electric machine,'" placed 
a bright copper kettle, more than half-full of dbtilled water, on the 
fire, insulated by four black bottles ; when rapidly boiling he placed 
the revolving electrometer near it on the hob, and the revolutions im- 
mediately began ; after continuing for some time I took off the cover ; 
still the revolutions proceeded, but somewhat decreased. '* Were I to 
venture an opinion,'' says Dr. Reade, " after the able experiments and 
inferences of Dr. Faraday and Mr. Armstrong, I should attribute the 
electricity to the friction of the water against the sides of the boiler, 
caused by rapid currents of steam passing from the bottom, aided by 
immense pressure and heat. If it were the steam carrying water, 
surely the greatest electrical force should be at the exit, and not at the 
sides ; the steam may be a carrier and give shock. To show the con- 
ducting power of steam, attach a pith-ball by a silk thread, and wax to 
an excited glass tube. On bringing this near a lighted candle the 
electricity is dissipated. The celebrated philosopher, M. Arago, states 
that this is occasioned by the conical blaze, whereas it arises from the 
vapour of the candlef." — Philosophical MagazinCf No. 167. 

PORTABLE HYDRO-ELECTRIC MACHINES. 

There are several forms which have been given to the Portable 
Hydro-Electric Machines. The first to which we may allude is one 
constructed by Watson and Lambert, for Mr. Addams, the action of 
which was exhibited last summer before the members of the United 
Service Institution ; and the power of which we have ourselves had the 
opportunity of testing with Mr. Addams. It consists of a cylin- 
drical boiler 30 in. by 16 in. Five tubes, in a lower row of three, and 
an upper row of four, traverse the boiler longitudinally. The boiler 
rests on a frame supported by four glass pillars. Before being placed 
in the frame, the steam is " got up," by means of an open furnace of 

* This beautiful Machine is described in the Year-Book of Facts, 1844, 
p. 175. 

t For notices of this ptaaenomenon, see Year-Book of Facts, 1841, p. 132 ; 
Tear-Book, 1842, p. 133 ; Year-Book, 1843, p. 169 ; Year-Book, 1844, p. 174. 
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a suitable shape ; the steam is then " kept up" by a succession of iron 
heaters, each 15 inches long, which are thrust into the tubes just al- 
luded to ; the heaters being prepared in the fiimace, after it is vacated 
by the boiler. A convex cover, applied to each end of the boiler after 
the heaters are in, gives the requisite rounded form. One end of the 
boiler is furnished with a gauge water-cock and a steam-cock. The 
boiler also possesses a safety-valve, which is adjusted as high as 90 lbs. 
Above the boiler rises a short tube furnished with a stop-cock ; it 
enters an inverted hemispherical metal vessel, in which the requisite 
condensation occurs ; from this the hydrated steam escapes through a 
tube, furnished with the usual box -wood jet. Mr. Addams obtains the 
electricity of the steam itself by allowing it to blow through an 
insulated hollow metal cylinder, furnished within with wire gauze 
or metal points. The spark from the boiler is 10 or 12 inches long. 

Mr. Gassiot has a small machine, made under his direction, of a 
metal globe of the capacity of two gallons ; a globe, which was a gas- 
holder, in the days of portable gas, and which can therefore bear a 
high pressure. The steam-tube rises from the top, and curves off at 
right angles ; the jets are fitted up in the usual way. The globe is placed 
on a small metal tripod, beneath which is a chafing-dish containing 
charcoal ; the whole stands on a square tile, supported by four glass 
pillars. When in good action, and by careful management, an at- 
tenuated spark of an inch may be obtained. Mr. Gassiot exhibited 
this instrument, and Dr. Pereira exhibited another, constructed after 
the same model, at the Soiree of the London Institution held on Janu- 
ary 17 th last. 

An elegant machine by Messrs. Watkins and Hill, in general con- 
struction, corresponds with that of the one first described. The rod, 
resting on the front of the machine, is a means for conveying the elec- 
tricity to any piece of apparatus. The circle of converging points, for 
de-electrizing the steam, was adopted at our suggestion in place of a 
mere fork. This machine will charge 70 feet of coated surface in a 
minute, with 20 grs. on the balance discharger. 

We learn from Mr. Armstrong that very great improvements are 
continuing to be made in the construction of these machines. He speaks 
of one " capable of charging 110 square feet of coated surface in a 
minute, to 20 grs. of Cuthbertson's Electrometer, and yet it only dis- 
charges as much steam as three of the jets belonging to the great ma- 
chine at the Polytechnic." The great improvements appear to consist 
in having been able more duly to adjust the degree of condensation to 
the size of the jets. More suitable specimens of partridge-wood have 
also been obtained. Mr. Armstrong also mentions that the manufac- 
turers are endeavouring to make some which shall be heated by naphtha 
lamps. One objection which may present itself against the use of 
these machines in a room is the quantity of steam liberated : but this 
may easily be carried off by blowing the steam towards a fire, when it 
will ascend the fiue. On the whole, it appears more than probable 
that the power of these machines may be eventually so modified and 
exalted, as that they may hold an equal, perhaps a superior rank, to 
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the ofttimes troublesome instrument (for a lecturer especially) — the 
frictional machine. — Electrical Magazine; Mechanics* Magazine f 
No. 1078. 



THE BOTAL EXCHANGE ELECTRICAL CONDUCTOR. 

The Lightning Conductor of the Royal Exchange has been erected 
essentially as a conductor of lightning : it is not placed there under the 
idea that it will avert a lightning flash by draining the cloud of its 
electrical contents ; nor will it invite a lightning-flash by any attractive 
power inherent in itself i but it is there, ready to receive any flash 
that may strike it, and to conduct it in safety to the earth. It is pre- 
sumed that the time may come when a cloud shall pass over the tower 
at the precise moment when its electrical contents are in such a state of 
"tottering equilibrium,*' that its inductive action on the conducteous 
bodies there present will be sufficient to overthrow this equilibrium 
and cause the discharge. The apex of the conductor is, therefore, so 
presented to the cloud, as to be more accessible to the flash than any 
other conducteous body ; and with the broad fact before us, that the 
flash is journeying onward to -the earth, and will arrive there by the 
course opposing least resistance, every precaution is taken not merely 
that the conductor shall be the path presenting least resistance, but 
that it shall be a path large enough to convey away any lightning flash 
whatever ; in other words, we presume that the conductor may one 
day be struck by lightning ; and knowing that the cbject of the light- 
ning is to reach the earth with the least possible opposition, we pro- 
vide for it a path, not only efficient in itself, but likewise more efficient 
than any other vicinal path or paths. 

The conductor is a copper rod three quarters of an inch in diameter 
— a size more than sufficient to conduct safely the largest lightning 
flash ; for experience has not furnished us with any cases wherein a 
mass of copper of only half an inch in diameter has been melted by 
lightning ; while many instances are extant of heavy discharges being 
safely conducted by smaller rods. It commences with a rod of copper, 
tipped and pointed with platinum, erected on the back of the grass- 
hopper vane immediately over the spindle ; and terminated in a fur- 
cated form within a pit sunk near the base of the tower. As a light- 
ning conductor is a most dangerous appendage unless its base is very 
eflectually connected with the subsoil, the greatest attention has been 
paid to this point. The pit was sunk through the concrete until the 
native gravel was fairly entered ; the furcated terminating portion was 
then attached, so as to reach to the bottom of the pit ; a ton or two of 
the graphite, obtained from gas retorts, was broken small, and thrown 
into the pit, so as completely to bury the furcations. I may mention 
that thilB material, besides being indestructible, is an excellent con- 
ductor of electricity ; and that it is employed in order to present as 
laige a conducting surface to the soil as possible, and so to facilitate 
the escape of the charge, and thus make the conductor in every respect 
the path opposing least resistance. The pit was then filled up. 

As the supply-pipe by which the Exchange is furnished with water 
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passes at no great distance from the spot where the conductor enters 
the court-yard, the pipe has been connected with the conductor by 
means of a copper rod, and thus the whole mass of the water-pipes 
throughout London constitute an infinitely extensive discharging train. 
So perfect is this discharging system, that I could have contented 
myself without the pit of graphite, had I not looked through 
the vista of years to the time when these water-pipes might be re- 
moved or altered. The workmen would detach the connexions, 
and if unaware of its nature, which is more than probable, they might 
replace the pipes without attending to the apparently useless rod of 
copper. ' 

The course of the conductor is not obvious to the passer by, for I 
have not cared unnecessarily to create an eyesore on the architecture of 
the tower. I have, therefore, carried it within the tower from the vane 
to the belfry, and have then led it out, so as to pads over the parapet 
at a level with the roof of the building, and to descend into the inner 
court at the right hand on entering. Throughout its course the con- 
ductor is a perfect fixture, being secured to the wall by copper staples 
a few inches in length. 

. There is one question which 8lwa3rs arises in respect to lightning 
conductors, and in answering this anothei* essential feature will be re- 
cognised. Is it possible for any portion of the flash to leave the con- 
ductor ? Yes, in extreme cases it is just possible. When ? When- 
ever a path is at hand which, with the conductor (during the whole or 
a portion of the rest of the course), presents less resistance to the par- 
ticular flash in question than is presented by the conductor alone ; in 
other words, the clock-room and the belfry contain large masses of 
metal, which might, in an extreme case, relieve the conductor in this 
part of its course of a part of the charge. This remote contingency 
must, therefore, be provided against. Now, lightning is mainly a de- 
structive agent during its transit from metal to metal, through stone 
and wood, and such like bad conductors ; while travelling in capadoos 
masses of metal it is perfectly harmless ; therefore, in order to prevent 
its attaining to these masses of metal through the intervention of bad 
conductors, the clock and the bell are respectively connected with the 
lightning conductor by a series of copper rods, so that, should the case 
ever occur in which a portion of the charge should claim the supple- 
mentary path presented by these necessary appendages to the towor, 
it will pass innocently to them in the first instance, and from them 
afterwards, without any flash or explosion being made manifest. In 
like manner, where the conductor passes over the parapet, near the 
gutters and water- spouts, a copper rod is led away to the nearest 
gutter, and secured to the metal of which it is constructed. By these 
means the whole of the metal work about the building is included in 
the general system ; and no supplementary or side path is open to the 
flash that is not in perfect metallic connexion with the rod itself. — 
Communicated by Mr. Walker, to the Times, 
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ELECTRIC PRINTING TELEGRAPH. 

Mr. Bain having ascertained that an effective voltaic battery may 
be formed by employing the moisture of the earth as the exciting fluid, 
and that, at whatever distances apart the generating plates maybe placed, 
an electric current is formed when communication is made between 
those plates by an external conducting-wire. He has applied this 
interesting discovery to work his Electric Printing Telegraph, and 
has succe^ed on a scale that leaves no doubt of the efficacy of these 
telluric, never-ceasing, currents of electricity in telegraph communi- 
cation. A printing electric telegraph, worked in this manner, hsis 
been placed experimentally on the South-Western Railway, from Nine 
Elms to Wimbledon, a distance of six miles, and for that distance, 
with a single pair of plates of zinc and copper, of but one square 
foot surface, the electricity generated is more than sufficient for the 
purposes required. 

The application of electricity as a means of telegraphic communica- 
tion, though but recently brought into use, was conceived and effected 
twenty-seven years ago, by Mr. Ronalds, of Hammersmith, who so 
fer succeeded as to work his telegraph by a single circuit through eight 
miles of wire. He also employed the means adopted by Mr. Bain, 
of trains of wheels worked by weights, and used the electric force 
principally for setting the apparatus in motion at the required times. 
In fact, though the name of Mr. Ronalds seems to have been forgotten 
in the history of this invention, he may be considered as its founder ; 
but, as too often happens, defects in the details of the construction, 
and want of encouragement, prevented him from bringing the electric 
tdegraph into practical operation. M. Ampere, in 1830, suggested 
the application of a power which a current of voltaic electricity pos- 
sesses of deflecting magnetic needles to the purposes of telegraphic 
communication, and upon that principle most of the electric telegraphs 
since constructed depend. The plan at first adopted was to fasten 
small screens to the ends of nicely-balanced magnetic needles ; and, 
by employing several such needles, and by having wires from the voltaic 
battery to each, when the electric current was made to pass over any 
one of the needles, on completing the communication between its go- 
verning-wire and the battery, the consequent deflection of the needle 
removed the screen, and exposed the required letter or symbol under- 
neath. The many wires necessary in this plan, and the liability to 
get out of order, were ruinous obstacles to its efficiency. The tele- 
graph of Professor Wheatstone, laid down on the Great Western 
Railway, from Paddington to Slough,* depends, however, essentially 
on the same principle ; but he obtained great advantage by employing 
a dial-plate with symbols, to which the deflected needles point, instead 
of using screens with the symbols beneath. By improved arrangements 
of the dial-plate and the mode of working, the Professor was enabled, 
after the telegraph was perfected, to diminish the number of wires, and 
instead of using six, as at first, we believe that one wire now is sufficient, 
* This Telegraph is described in the Year-Book of FactSj 1844, p. 80. 
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and that he employs the conducting property of the earth to complete the 
circuit. 

The superiority of a printing telegraph oyer a mere signal td^;raph 
consists in the former printing the communication at both stations 
at the same instant, thus aifording the person communicating the op- 
portunity of seeing whether he has transmitted the symbol correctly ; 
and it prevents any mistake from misapprehension by the party with 
whom he communicates. It has the advantage, also, of secresy ; for 
the apparatus at the distant station may be locked up, and the infor- 
mation transmitted will be found printed when it is unlocked, without 
the necessity of any attendant in waiting to watch its movements. 

The apparatus of the printing telegraph is worked altogether by the 
gravitating force of two large weights, electricity being employed 
merely as the agent for setting the apparatus in motion, and for stop- 
ping it at the points required. This is effected by the deflection of a 
permanent magnet, which, as it turns, releases a revolving straight 
piece of wire that rests against a small notched cylinder, attached to 
the magnet. The machinery continues revolving so long as the magnet 
is deflected, but when the electric circuit is broken the magnet returns 
to its former position ; the revolving piece of wire can then no longer 
pass through the notch in the cylinder ; and its progress being thus 
arrested, the machinery is brought to rest. When it stops, the arms 
of a small governor, fixed to an upright revolving shaft, collapse, and 
release a spring, which, by striking against a small wheel, whereon 
several projecting figures are fixed, one of those figures is forced 
against a piece of paper, and the letter opposite the paper is printed 
upon it. For the purpose of stopping the apparatus at the exact time 
that the figure required is opposite the paper, there is a dial virith figures 
corresponding to those on the type-wheel ; and when the hand of the 
dial, which turns round when the machinery is in motion, points to 
the figure, a small spring is pressed that completes the electric circuit, 
and the apparatus stops ; and, on stopping, the figure is printed; a 
bell, or copper gong, is struck, and the paper is shifted, to leave room 
for the next impression. The lathe operations are very admirably 
performed, and are effected without much complication. The paper 
whereon the message is printed is fixed on to a small cylinder covered 
viith cloth, and, as the type is withdrawn from the paper, the cylinder 
is moved slightly by means of a ratchet-wheel. The motion of the 
cylinder leaves a blank space for the impression of the next letter ; and, 
as the cylinder turns on a spiral, the paper is elevated as it makes its 
gradual revolutions, and thus the figures or letters are printed on spiral 
lines. To make the impression of the figure visible on the paper, a 
ribbon saturated with dried printers' ink is interposed, against which the 
type presses, and leaves a very legible mark. It is of essential conse- 
quence, in such an apparatus, that means should be provided for ascer- 
taining that the two communicating telegraphs are printing correctly ; 
otherwise the greatest confusion would prevail. Mr. Bain has, there- 
fore, made an arrangement in the dial-plate, by introducing at one part 
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a deviation from the other portions of the circle traversed by the hand, 
which enables the operator at each station to tell when the hands are 
passing over that part of the dial, and thus to know exactly whether 
the two correspond. 

One great advantage in employing the electric currents of the earth 
in working such a telegraph, independently of the saving of expense, 
is the constancy of the power, by which means the current of electri- 
city is always passing through the apparatus when it is at rest ; and it 
is by breaking the current that the telegraphic apparatus is set in 
motion. Should any accident occur to the wires, therefore, or to the 
generating plates, it is indicated directly by setting the machine in 
motion ; and thus affords the opportunity of remedying the defect 
before the telegraph is required. The mode of working the telegraph 
by electricity generated by the earth itself, is perhaps the most im- 
portant feature of the invention, as the principle is capable of extensive 
valuable applications for other purposes. The small surface of metal 
required to excite sufficient electricity to work the telegraph, is truly 
surprising. In the course of experiments to determine the extent of 
metallic surface which would be requisite, Mr. Bain ascertained that 
fmr square inches of copper and of zinc would be sufficient to work 
the telegraph between Nine Elms and Wimbledon. The current, it is 
true, was too feeble for practical purposes ; and the surface of metal 
actually employed is one square toot at each station. The extreme 
sensitiveness of the apparatus to the action of feeble currents of elec- 
tricity, is owing, in a great measure, to an ingenious arrangement made 
by Mr. Bain for augmenting the effect on the permanent magnet.* — 
Artizan, No. 16. 



APPLICATION OF THE ELECTRO-MAGNETIC TELEGRAPH TO THE 
DETERMINATION OP THE LONGITUDE. 

AjiioNG the many wonderful developments of the new telegraph, one 
has come to light, which will be regarded in the world of science as 
deeply interesting. Professor Morse suggested to the distinguished 
Arago, in 1839, that the electro-magnetic telegraph would be the 
means of determining the difference of longitude between places with 
an accuracy hitherto unattainable. By a letter from Captain Charles 
Wilkes to Professor Morse, it will be perceived that the first experi- 
ment of the kind of which we have any knowledge has resulted in the 
fulfilment of the Professor's prediction. 

The experiments resulted in placing the Battle Monument square, 
Baltimore, 1 m. 34 sec. '868 east of the Capitol at Washington. 

The time of the two places was carefully obtained by transit observa- 
tions. The comparisons were made through chronometers, and with- 
out any difficulty. They were had in three days, and their accuracy 
proved in the intervals marked and recorded at both places. Captain 

* A description of Mr. Bain's Telegraph, with Engravings, will be found id 
No. 105 of the Illustrated London News. 
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Wilkes has adopted the results of the last day's observations and com- 
parisons, from the elapsed time having been 1^. 

The difference of the former results found in the American Almanac 
is '732 of a second. After these experiments the Captain is well satisfied 
that Professor Morse's telegraph offers the means for determining 
meridian distances more accurately than was before within the power 
of instruments and observers. 



ELECTRIC CLOCKS. 

Mr. Bain has perfectly succeeded in working Electric Clocks by 
the currents of the earth. On the 28th of August (says Mr. Finlaison, 
of Loughton Hall,) he set up a small clock in my drawing-room, tiie 
pendulum of which is in the hall, and both instruments in a voltaic cir- 
cuit, as follows : — 

** On the N.E. side of my house two zinc plates, each a foot square, 
are sunk in a hole and suspended to a wire. This wire is passed throng 
the house to the pendulum first, and then to the clock. On the s.b. 
side of the hoase, at a distance of about forty yards, a hole was dug 
four feet deep, and two sacks of common coke buried in it ; among 
the coke another wire was secured, and passed in at the drawing-room 
window, and joined to the former wire at the clock. The ball of the 
pendulum weighs 9 lbs., but it was moved energetically, and has ever 
since continued with the selfsame energy. The time kept is to perfec- 
tion, and the cost of the motive power was only seven shillings and 
sixpence. There are but three little wheels in the clock, and 'neither 
weights nor springs ; so there is nothing to be wound up. To another 
friend at Battersea, he has given three clocks, two small ones and one 
a hall clock, all moved by one current, and regulated by one and the 
same pendulum. This is all he has completed in England, having just 
reached Edinburgh, where he is to establish a manufactory of those 
clocks, which for accuracy, cheapness, and utility, will, I believe, sur- 
pass every time-piece hitherto contrived. '* 

FRICTIONAL ELECTRICITY. 

From the facts observed by M, Peltier, it follows that pressure and 
swiftness are uninfluential on the effects produced, and that the quan- 
tity of Electricity is in proportion to the swiftness, whatever the pres- 
s^ire is. In the explanation which this philosopher has given of fects 
observed, he has deducted the electricity which recombines at the very 
source where it is liberated, when no obstacle to this recomposition is 
present. It is for want of having made allowance for this recom- 
position that other persons have been equally led into error in the 
explanations they have given of the phenomena produced in the 
liberation of electricity by friction ; in fact, the following considera- 
tions ought never to be lost sight of: — 1st, when the decomposition 
of the two electricities by friction is brought about more rapidly than 
the recomposition, the electric tension increases. 2d, if the recom- 
position is made in an appreciable space of time, the faster we tarn 
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fhe higher will the maximum tension arise. It is yery evident that, 
when we torn rapidly, a certain point is attained at which the tension 
of the liberated electricity is such that a portion of the two electricities 
combines, notwithstanding the bad conductibility of the bodies rubbed ; 
tiie same will be the case in proportion as die intensity increases. 
Hence there must be a certain maximum intensity which cannot be 
passed, seeing that the two electricities always recombine on contact, 
the friction being so instantaneous that the separation of the two 
bodies can be effected in an infinitely small space of time. Whence 
we may comprehend that the disengagement of electricity is in- 
dependent of the pressure and of the swiftness of the friction. — 
BecpiereL 

VOLTAIC REACTION. 

After referring to the phenomena known as the polarization of the 
electrodes, caused by the reaction of the electrolyzed electrolyte, Mr. 
Grove mentions that the idea occurred to him of adding the reacting 
to the initial force, which, from the separable character of the former, 
did not appear impracticable. By a nitric acid battery of 6 square 
inches each metal, he decomposed acid water in a voltameter, of which 
each electrode exposed half a square inch, and obtained *15 cubic 
inches of gas in six hours. For another six hours he included in the 
circuit a pair of platinum plates, each exposing *42 square inches of 
surface, and immersed in acid water, and obtained *10 cubic inches of 
gas. A third experiment of the same duration was made with the 
same arrangement as the second ; but the direction of the current 
tiirongh the interposed cell was alternated as the liberation of gas 
became nearly imperceptible. In this case '23 cubic inches of gas 
were obtained. Thus we get the seeming paradox that a battery per- 
forms more work with an interposed resistance than without it. While 
the battery is decomposing water in the voltameter, it is polarizing the 
plates, or accumulating by its own force an antagonist force ; when 
the wires are charged, this reacting force is united in direction with 
the initial force — in fact, two voltaic pairs are constituted. The 
reaction being exhausted, a new polarization commences, to be added, 
in its turn, to the initial current ; and the reason why we get the 
increased work in the voltameter is, that while the polarization is 
proceeding, water is decomposed in the voltameter, and although this 
may be somewhat less than the battery would produce without the 
interposed plates, still this deficiency is more than made up by the 
action of the double pair at each alternation of the wires. — Philo- 
sophical Magazine. 

ELECTRICITY CONNECTED WITH THERMOGRAPHY. 

Mr. Hunt observes : " It has been suggested that electricity may 
be engaged in the production of the spectral figures of Thermography. 
I have just made an experiment which appears to show the probability 
of this element being involved in some way in these very complicated 
phenomena. I arranged four electro-positive metals, nickel^ b\s«sx\)$]cv> 

N 
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cadmium, and silver, and two electro-negative ones, arsenic and anti- 
mony, on a copper plate, and they were allowed to rest upon it for 
three hours. Being removed, the plate was submitted to the vapoar 
of mercury. The space covered by the nickel was marked by bemg 
left free of vapour ; that on which the cadmium lay was stiU more 
decidedly marked in this way ; where the bismuth was placed the 
image was exceedingly faint, but still it was observable by a deficiency 
of vapour ; and the silver was more decidedly outlined with vapour, 
but none on the spot it covered. On the contrary, the space occupied 
by the antimony was covered in a most remarkable manner with 
vapour, presenting a perfectly white spot, which, in all positions, 
distinguished it from the other parts of the plate, whilst the arsenic 
left no trace behind.'' 



ELECTRO-PLATING BY THERMO-ELECTRICITY. 

The electrical force generated by heat has been recently applied for 
the purposes of electro-metallurgy, and the application has been 
secured by patent ; but whether it is likely to prove more economical 
than voltaic electricity, or whether the force can be r^^ulated with 
sufficient accuracy to the work to be performed, we have at present 
no means of judging. The plan adopted is to combine a number of 
bars of German silver and of iron, each bar being one foot long, one 
inch wide, and one-eighth of an inch thick. These bars are soldered 
together alternately, and placed in an upright position in a square 
box. The lower ends rest in a sand-bath heated nearly to redness, 
whilst the upper ends are kept cool by a stream of cold water. Two 
wires connected with the extreme ends of the series conduct the elec- 
tricity thus excited to the vessels containing the articles to be plated ; 
and a series of one hundred of such bars of German silver and of iron 
are stated to produce a sufficient amount of electricity for general 
purposes. — ArtizaUf No. 13. 



cause of the reduction of metals from their solutions 

BY the galvanic CURBNT. 

Mr. Alfred Smeb, F.R.S. thus concludes a paper of elaborate 
experiments in this very interesting inquiry ; — 

** From all these experiments we have an overwhelming body of 
evidence of different kinds to support the notion of the reducdon of 
metals from their solution by hydrogen. The direct reduction in the 
cinder experiment, the non-transference of the acid, the rise of a light 
aqueous fluid from the negative pole, the analogous case of the decom- 
position of nitric acid and persalts of iron, and finally the direct ex- 
periments of the reduction of gold, silver, platinum, palladium, nickel, 
copper, tin, and the decomposition of the persalts of iron and nitric 
acid inclosed within a tube, appear to set the question at rest, and to 
point out in the clearest manner that hydrogen is the cause of the 
reduction of the metals. All the experiments which I have detailed 
only add confirmation to the valuable researches of Faraday on Electro- 
Chemical Decomposition, published in the Philosophical TransactioDS. 
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To the inquiring mind a question naturally arises as to whether the 
hydrogen reduces the metal directly from the metallic solution, or 
whether it reduces its oxide. The former opinion, from the ahove 
experiments, appears to be most worthy of credit, though should other 
facts be discovered to elucidate that action, they will form subjects 
hereafter of a separate communication to this Society. It follows, 
from these interesting experiments, that when a solution of metallic 
salt is subjected to the voltaic influence, the water is decomposed, 
oxygen passing one way and hydrogen the other ; and that this hydro- 
gen, at the moment of decomposition on the negative plate, performs 
the same part to sulphate of copper and other met^dlic salts that a 
piece of iron or zinc would to the same solutions. 

ELECTRICAL EXPERIMENTS BY MR. R. ADIE. 

Mr. R. Adie, of Liverpool, has communicated to JamesofCs 
Journal i No. 74, certain results, which appear to him to lead by 
steps to the explanation of the sources of the electrical currents 
noticed by M. Pelletier ; but they do not confirm an observation 
deduced from his original experiments, namely, that a current of 
electricity, in passing from one metal into another, can, under some 
circumstances, lower the temperature of the joint below that of the 
surrounding atmosphere ; or, in other words, can produce cold. It 
will be seen that a given current of electricity may heat a joint 12*^ 
by passing through it in one direction, and only 2^ when passed in an 
opposite direction ; but in no instance is the temperature ever reduced 
bdow that of the apartment where the investigations are carried on. 
Another result which these experiments go to prove, and, to Mr. 
Adieus mind, the more important of the two, is, that an electrical 
current, in passing across any medium, heats the part where it enters 
higher than the part where it quits the medium. 

SONOROUS PHENOMENA IN ELECTRO-MAGNETS. 

Mr. J. p. Marrian, having noticed a few phenomena resulting 
from magnetic influence on bars of soft iron, and having some con- 
siderable time since commenced a series of experiments on the 
conducting powers of difierent metals, among others he made use of 
several bars of soft iron, and found that when a bar of that metal is 
so drcumstanced that it may be converted into an electro- magnet, at 
the instant that the magnetism is imparted a sound is given from it, 
and another sound is again perceptible when the galvanic current is 
broken ; the two sounds, however, are not exactly alike, but appear 
to correspond with such as may be produced by the alternate separa- 
tion and attraction of the particles, or certain particles composing the 
material acted upon. 

Mr. Marrian*s experiments (detailed in No. 167 of the Philoso* 
phical Magazine) tend to prove that the particles of a bar of iron, 
when changing its electrical state, have a tendency decidedly motive, 
and that, too, along the bar in the direction of its axes. 
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PRETENTIONS OF EXPLOSION IN COLLIERIES. 

Mr. J. D. Stago, of Newcastle, has been led to imagine that the 
light produced by a current of galvanic electricity might be employed, 
with advantage, in place of the safety lamp. 

This could be done (observes Mr. Stagg,) by having the wires from 
a galvanic battery conducted into the middle of a strong glass tube, in 
the usual way of obtaining a constant electrical light. All access to 
external air or inflammable gases might be prevented by carefully and 
hermetically sealing the parts where the wires enter, and, on the 
battery being charged, a sufficient and safe light would in all pro- 
bability be obtained. The cost of such a method would not be so great 
as the present plan of Davy lamps and candles, with all the oost of 
repairs, &c. and the immense loss of property consequent on an ex- 
plosion. Various wires, all proceeding ft'om the battery, could be 
carried in different directions so as to light the whole mine, and even 
the most dangerous parts, at the same time. 

The light obtained could also, at all events, be made, by means 
of a sufficiently powerful battel^, at least equal to that of a Davy 
lamp. 

The only objection, that of the liability of the glass tube to be 
broken by the dropping of water, &c. from the roof, could be 
obviated by placing a shield over such a glass tobe, and still more 
effectually by inclosing the tube in a second one, which would be 
destroyed without affecting the interior one. Dr. White, an eminent 
physician in Newcastle, has suggested the latter provision ; and the 
entire improvement has resulted from a recent and very lamentable 
accident at Haswell Colliery, near Durham, whereby no fewer than 96 
lives were lost. The government, with commendable humanity, com- 
missioned Dr. Faraday to inquire into the cause of this catastrophe, 
in which no blame can be attached either to the employers or the 
employed. Still, the circumstance is so to be deplored as to prompt 
means for the prevention of its recurrence, and with this humane view 
Mr. Stagg has communicated his suggestion to the PhilosopMeal 
Magazine, No. 167. 

ELECTROLYSIS OF SECONDARY COMPOUNDS. 

Prof. Daniell and D. A. Miller have in a paper read to the Royal 
Society, on Feb. 25, further prosecuted the inquiry into the phe- 
noma of Electrolysis, commencing from the point to which it had been 
carried by Prof. Daniell, in 1839 and 1840 ; a notice of which will be 
found in the Year-Book of Facts, 1841, p. 124. We now quote the 
results of the renewed inquiry, submitted to the Royal Society, Feb. 
25, of last year. 

The curious phenomena which have thus been brought to light, 
concur in establishing the general fact, that the disengagement of the 
action and union of an electrolyte in equivalent proportion is not al- 
ways affected, as is commonly represented, by their simultaneous 
transfer in opposite directions to their respective electrodes, in the 
exact proportion of half an equivalent of each ; but that it is some- 
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times brought about by the transfer of a whole equivalent of the anion 
to the zincode, whereby a whole equivalent of the cation is left un- 
combined at the platinode, or by the transfer of unequivalent portions 
of each in opposite directions, making together a whole equivalent 
of matter transferred either to one electrode or to the other ; or, in 
other words, by the transfer of a quantity of matter capable of ex- 
ercising one equivalent of chemical force : so that when the anion 
transferred to the zincode exceeds half an equivalent, the cation trans- 
ferred to tiie platinode is, in an equal proportion, less than half an 
equivalent, and vice vers^ ; the anion and cation set free being always 
in equivalent proportions. In no case, however, has there been ob- 
served the transfer of a whole equivalent of the cation to the exclusion 
of the anion. 

These facts, the authors conceive, are irreconcileable with any of the 
molecular hypotheses which have been hitherto imagined to explain 
the phenomena of electrolysis. 

The authors have since communicated to the Royal Society some 
"Additional Researches, '' which are printed in the Philosophical 
Tranactions for 1844. 



EXTENSIVE "WATER BATTERY. 

On Jan. 25, was read to the Royal Society, ** A Description of an 
extensive Series of the Water Battery; with an account of some 
experiments made in order to test the relation of electrical and 
chemical action which takes place before and after the completion 
of the Voltaic Circuit ;" by John P. Gassiot, Esq., F.R.S. 

In a former paper, which was printed in the Philosophical TVarU' 
actions for 1839, the author described a series of experiments made 
with some powerfiil voltaic batteries, for the purpose of determining 
the possibiUty of obtaining a spark before the completion of the cir- 
cuit. This anticipated effect was not, however, produced. A short 
time after, Mr. Cross stated that he had succeeded in procuring a 
spark from a battery of 1626 cells of copper and zinc, acted upon by 
river water. The author, pursuing his researches, constructed a bat- 
tery consisting of 3520 pairs of copper and zinc cylinders, each pair 
being placed in a separate glass vessel, well covered with a coating 
of lac varnish, and insulated by being placed on slips of glass covered 
in both sides with a thick coating of lac. The cells were placed on 
44 separate oaken boards, also covered with lac varnish, each board 
canning 80 cells, and sliding into a wooden frame, where they are 
i^her insulated by resting on pieces of thick plate-glass, similarly 
varnished. 

In describing the effects which this apparatus has produced, the author 
endeavours to draw a distinction between the static and the dynamic ef- 
fects of the developed electricity, and treats of each separately. The 
eondnsions to which he is led firom the series of experiments narrated 
in this piq)er, are the following : — 

1. Tlie elements constituting the voltaic battery assume polar tension 
before the circuit is completed, even in a single cell\ tic^ \K&aix ^i^aal^ 



182 TEAR-BOOK OV VACTB. 

being shown to exist by the action exerted on the electroscope being 
different at each polar extremity of the battery. 

2. The tension, so produced, when exalted by a succession of series, 
is such, that a succession of sparks passes between the polar extrenuties 
of the battery before their actual contact. 

3. The static effects precede, and are independent of, the completion 
of the voltaic circuit, as well as of any perceptible derciopment of che- 
mical or dynamic action. 

4. When the current is established, either by actual contact of the 
extremities, or merely by their approximation, so as to admit of a 
succession of sparks, its dynamic effects on the galvanometer are 
the same in both cases ; each spark producing a constant deflection of 
the needle. It is hence inferred that the current, even when the circuit 
is closed, may be regarded as a series of discharges of electricity of 
tension, succeeding each other with infinite rapidity. 

5. In a battery, of which the chemical elements have but a feeble 
mutual affinity, as is the case with the water battery, the tension rises 
very slowly. 

6. In order to produce static effects in the voltaic battery, 
it is an indispensable requisite that the elements be such as are ca- 
pable of combining by their chemical affinities ; and the higher those 
affinities are exalted, the smaller is the number of parts composiBg the 
series requisite to exhibit the effects of tension. The static effects elicited 
from a voltaic series, afford, therefore, direct evidence of the first step 
towards chemical combination, or dynamic action. 

The author observes, in conclusion, that the chemical effects, when 
obtained in most of the experiments he has described in this ps^r, 
are very feeble ; but are precisely the same in character as those ex- 
hibited by the more powerful voltaic combinations : and he thinks it 
may fairly be concluded that the rationale of each is the same» and that 
they differ only in the amount of action. 

LAWS WHICH GOVERN THE ELECTRO-CHEMICAL DECOMPOSITION OF 
BODIES. BY M. EDMOND BECaUEREL. 

The object which 1 proposed to myself is to make known tlie laws 
which govern the electro-chemical decomposition of bodies. 

Dr. Faraday laid down as a principle, that when the same electric 
current was made to pass through several metallic solutions, such as 
those of nitrate of copper, of lead, of silver, &c. equivalent quantities of 
metal were deposited at the negative pole in each solution. But this 
law is true only in a small number of cases, when the salt is formed of 
an equivalent of oxide and an equivalent of acid, and does not account 
for the effects observed in the decomposition of a great number of 
combinations. 

As an example, I will select the hyponitrates of lead, which deposit 
at the negative pole two and three times and a half as much lead 
as the nitrate for the same current. 

I have examined the decomposing action of electricity on series of 
well-analysed bodies ; 1 thus successively submitted to experiment all 
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the metallic chlorides, the oxides and oxygenated water, the acetates 
and the hyponitrates of lead, &c. 

All the results which I have obtained have led me to the following 
conclusions : — 

When a binary or ternary compound is submitted to the decompos- 
ing action of electricity, the decomposition always takes place in a 
definite proportion, so that, for one equivalent of electricity employed, 
one equivalent of the electro-negative element, or at least of the com- 
pound which acts the part of acid in the combination, is carried to the 
positive pole, and the corresponding quantity of the electro-positive 
element, or that which serves as base, is carried to the negative pole. 

This law may be expressed as a formula in the following manner : — 

One equivalent of a combination formed by the union of an equi- 
Talent of acid and of a corresponding quantity of base, always re- 
quires one equivalent of electricity for its electro-chemical decom- 
position. 

I have given the name equivalent of electricity to th'C quantity of 
electricity necessary to decompose one equivalent of water. 

These laws are relative only to the direct effect of the current, and 
not at all to the secondary effects ; for there are some salts, such as the 
ac^iates of lead, which are only decomposed by the reducing action of 
the hydrogen arising from the decomposition of the water, and which 
always give an equivalent of metal to the negative pole. 

If an equivalent of electricity be required to decompose an equiva- 
lent of any combination whatever, it may be admitted that if the two 
elements, electro-positive and electro-negative, which form the com • 
bination, be separated and again combine, they disengage exactly one 
equivalent of electricity. Hence, by referring to the law stated above, 
the following conclusions, which are very important as regards mole- 
eular chemistry ^ are deduced : — 

1. When an equivalent of a body, whether simple or compound, 
combines with one or several equivalents of another body, if the first 
acts tiie part of an acid in the combination, the liberation of electricity 
which results from their chemical action is such, that an equivalent of 
electricity is always produced. 

2. If an equivalent of a body, such as oxygen, has already entered 
into combination with another which acts as a base, and if the combi- 
nation again unites with an equivalent of the first body, that is to say, 
of oxygen, to form a deuto-salt, at the time of this second action 
another equivalent of electricity is disengaged. 

Thus the quantity of electricity set free depends solely on the body 
which acts the part of acid in the combination. 

My memoir only treats of inorganic substances, because the organic 
compounds are generally non-conductors of electricity, and, when they 
conduct, the secondary effects so conceal the direct effect, that it is very 
difficult to recognise the definite action of the electricity. 

The principles which I have laid down very well represent all the 
results obtained with regard to the direct effects, so that there is a 
constant relation between the chemical theory of equivalents and the 
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dfioompositions by electricity. Their establishment was of the greatest 
importance, for they should serve as the point of departure for every 
electro-chemical theory. — Comptes Rendua, March 4, 1844 ; PkilO' 
tophical Magazine i No. 163. 

NERVOUS EXCITABILITY. 

A PAPER has been read to the British Association, on " Tlie Mea- 
sure of Nervous force developed by a Current of Electricity ;" by Pro- 
fessor Matteucd; This communication, which was delivered in IVencb, 
detailed some experiments which had been conducted with a view of 
detecting the amount of nervous excitability. This was effected by 
calculating the number of contractions produced in the limbs of a 
frog in a given time by the power of a galvanic battery, the force of 
which was known. A frog was prepared in the usual manner for 
galvanic experiments, and being suspended by a pair of nippers, a 
weight was attached to its limbs, and the animal connected with a 
galvanic battery, a voltameter being interposed in one part of the 
circle : this voltameter gave a correct measure of the power of 
the battery, and, under the influence of the same current, the weig^ 
being raised over a graduated scale by the contractions of the musdes, 
gave a measure of the nervous force developed in the animal. Some 
other contrivances were also named, by which the same end could be 
obtained, but none of them appeared so simple as the one above 
described. 

Professor Grove suggested the substitution of a galvanometer, which 
is easily affected by weak electrical currents, for the voltameter, whidi 
requires the force of a powerful battery. 



ON NATURA^ TOLTAIC PAIRS, AND THE DISTANCE TO WHICH 
ELECTRIC CURRENTS MAY BE TRANSMITTED. 

There is a recent* paper by Mr. R. W. Fox, describing the 
electro-motive power of native minerals associated into a voltaic pair, 
as they lie in the mine. Copper and iron pyrites in two separate veins, 
whose direction was E. and W., and from 14 to 18 fathoms i^irt, 
were respectively attached to about 50 fathoms of copper wire ; the 
wire was led to the surface of the earth ; and the apparatus for ex- 
periment was interposed in the circuit. The permanent deflection 
given to a rough galvanometer of 48 coils was 14^ to 15^ ; that given 
to -an astatic galvanometer of 140 coils was about 40*^ ; the deflections 
remained the same, whether contact with the ore was effected by pla- 
tinum or zinc, by a plate or by a point. If, while one pair of <NPe* 
points were acting on the galvanometer, another neighbouring pair 
were formed into a circuit by fresh and independent wires, including 
the other galvanometer, the deflection of the first galvanomet^ was 
reduced, and that of the second attained a few d^ees less than its 
ordinary angle ; but, when either circuit was interrupted, the standard 
maximum deflection was regtoned. Bot\i ^nres oonneoted with one 

* Vide also Proceed. Geol. 8oc., 3\me\,\^'i\ wAT«!SXv^«jb««iX^:«to«<SS. 
Polyt, Soc. p. 103. 
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galvanometer did not increase its deflection. When a pair of zinc and 
copper, excited with moist cloth, was interposed in the circuit, so as 
to generate a current coincident with that from the earth, the deflec- 
tion was reduced several degrees ; when the interposed pair was placed 
so as to act counter to the original current, the galvanometer at times 
returned to zero, and sometimes passed that point. A separate ex- 
amination showed a deflecting power in favour of themine over the 
pair of zinc and copper. When a horse-shoe electro-magnet was in- 
cluded in the circuit, and contact was made and hroken alternately, a 
compass-needle was caused to oscillate in an arc of 70^. A solution 
of hydriodate of potash was decomposed, after being included for 
rather more than a day. When sulphate of copper was placed in each 
arm of a U tube, having a porous clay tamping, and the circuit was 
kept closed by silver wire for a few days, the endosmose action raised 
the column connected with the negative wire one-eighth of an inch, 
whilst the other column was lowered to an equal degree. When copper 
pyrites was used instead of wire, that piece contained in the negative 
cell in two or three days had its surface gradually changed to vitreous 
copper. This also occurred when carbonate of soda, or when com- 
mon salt, was substituted for the copper solution. When several 
weeks of action were permitted, oxide of iron was occasionally found 
on the negative pyrites. An engraved plate and a sheet of copper 
were placed in a solution of sulphate of copper and connected with the 
respective wires of this native pair ; after an action of nearly two 
months, an electrotype copper-plate, Ij^ inch long, 1^ in. wide, and 
^ in. thick, was obtained, to use Mr. Fox's words, Vi Insitu TemB, 
When one wire was in contact with ore in one vein, and the other wire 
touched the rock in the other vein, feeble currents passed, owing, no 
doubt, to the moisture of the rocks. The action was most decided 
when the place of contact with the rock was near the ore. Several 
times, on rubbing the wire against the wall of one of the veins, or the 
sides of a " cross cut," sudden increased deflection occurred ; and, 
when the sp<)t8 where this was observed were afterwards broken away, 
iron pyrites was invariably found imbedded there ; *' and,'' as Mr. 
Fox remarks, '' there can be no doubt that the smallest branch of 
copper or lead ore might have been detected in like manner." When 
both wires were in contact with the respective rocks, the currents were 
too feeble to be depended on. 

The above interesting experiments appear to reduce themselves under 
the same general law which regulates all voltaic action ; the two veins 
containing, as they evidently do, ores holding different ranks in the 
electric soede, represent the two plates of a voltaic pair ; the moisture 
of the earth, and the water, which is described as flowing into the mine, 
is the exciting liquid. The distance between the elements, 100 feet, 
reduces, but does not destroy, the electro-motive power. Mr. Bain's 
experiments in Hyde Park are confirmations to these ; they all reveal 
to us a great extension of the limits within w\i\c\i '^R^W^^'^^dm^^i^^S^'^ 
to consider that electrO'motiYe is confined. Mt.Yotl «ivs%, ^^ Ws»:««k 
Jong^ ago seen a very feeble current act on a senaVd^^ ^?2««ao\BRX»t 
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after it had traversed nearly a quarter of a mile of strata ; and stronger 
currents would probably be detected in like manner, after haying passed 
many times that distance under the surface/' Mr. Kemp generated a 
current with a voltaic pair, the plates of which were several hundred 
feet apart : Mr. Bain at tiie distance of a mile. But, as all known 
phenomena convince us that the power is reduced as the distance in> 
creases, we must hesitate before we accept the inference thus expressed 
by Mr. Finlaison : '* If a copper wire, one-sixth of an inch in thick- 
ness, be imbedded in a bar of boiling asphaltum, and sent along the 
railway, (for its better protection,) from Loudon to Liverpool — if two 
tons weight of zinc plate be immersed in the Mersey at Liverpool, and 
attached to that end of the wire, and if one ton weight of copper be 
sunk in the river Thames, and attached to this end of the wire, no 
rational man can doubt that an electric current would be eatablidied 
of ten times the power necessary to work a telegraph."* We have 
strong doubts on this point ; and are inclined to think the 200 miles, 
above named, as very far exceeding the limits of the available action 
of any pair of metals. It is not because recent researches have ex- 
tended the limits from yards to hundreds of yards, that we are hence- 
forth to ascribe no bounds to the action ; on the contrary, the very 
feeble effects produced at the comparatively small distances before us 
teach us to expect that not only would no available action occur at great 
distances, but scarcely any action at all. 

To return to Mr. Fox's experiments. The electro-motive minerals, 
by laws familiar to electricians, suffer chemical change in proportion 
to the electric development ; and in the case before us they are put into 
condition to effect that development by the artificial application of the 
copper-wires. It only remains to conceive somenatursd substitute fnr 
the said wire, to have an insight into the secret workings of the labo- 
ratory of nature : this substitute is present, from the very disorder, as 
it at first appears, of the earthy strata ; and thus, what to the casual 
observer seems " discord," is, in truth, ** harmony not understood;" 
it is the very means adopted by nature to elaborate in* the womb of 
the earth those many productions which have become so essential to 
the happiness of civilised man. Moreover, as all voltaic effects are 
attended by an equivalent chemical change in the materials of the elec- 
tro-motor, it incontrovertibly follows that such effects will last no 
longer than the generating elements remain ; and that these elemrats 
will, independently of local action, be changed in proportion to the 
electricity generated. Yes, and some of these changes, as, for instance, 
the formation of oxide of zinc on a zinc plate, may very soon operate 
in reducing the original electro-motive power of the pair ; indeed, this 
has actualfy occurred in some experiments made by a friend of ours ; 
so that, although our views of the distance which may intervene be- 
tween the generating plates of a voltaic pair have been extended by 
the recent experiments to which 'we have alluded, we are physically 
sure that the author draws a false inference, who says, *' that by placing 
plates of positive and negative mel.«i)iX\c «v)Lt\«s^e&vEk.^<^ «u!Cgl ^\\a.thB 

* VideMr.¥m\aMOTi'ft^wi^,^."^- 
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water at great distances, then connectiDg these by a well insulated 
wire, he is enabled to discard galvanic batteries altogether, and to pro- 
duce an everlasting and unvarying flow of electricity, proportionate in 
power to the amount of metallic surface." It cannot be '* ever- 
lasting," for it is limited in quantity and dui'ation by the mass of the 
positive metal ; it cannot be " unvarying," for it suffers a gradual decay 
by the gradual consumption of the same metal. — Mr, C, V. Walker y 
(Editor) Electrical Magazine, 

ELECTROTYPE. 

Mr. L. B. Ibbetson has detailed to the British Association a Me- 
thod of Electrotype, by which the Deposition on Minute Objects is 
easily accomplished. From the difficulties which arose from the appli- 
cation of plumbago in the ordinary manner, a portion of the plumbago 
was united with a solution of phosphorus in oil, and the article to be 
electrotyped immersed in it. It thus became covered with a coating, 
on which the metal was deposited in a beautiful and uniform 
manner. Some specimens of cactuses thus covered with metal were 
exhibited. 



COOKE S ELECTRIC TELEGRAPH FOR SINGLE LINES OF RAILWAY. 

The extraordinary saving in the formation of railways where a dou- 
ble line can be dispensed with, and safety and punctuality secured by 
only a '* Single Line," with tidings at proper intervals, renders the 
powers of this invention of the utmost importance. Mr. Cooke was, 
therefore, commissioned to construcl for the Norwich and Yarmouth 
Railway, an Electric Telegraph on this principle, which he exhibited 
and explained to the Society of Arts, previously to its being fixed on 
the railway. The principle is founded on Oersted's celebrated dis- 
covery, that a magnetic compass needle may, through the agency of a 
voltaic current, be invested with an artificial polarity ; and that a 
magnetic needle placed parallel, and near to a conducting wire, will, 
during the transmission of the current, stand at right angles to the 
disc. The apparatus for carrying out this principle consists of a hand- 
Fome polished mahogany case, precisely similar to a modem chif- 
fioneer, the lower part containing the batteries, the upper five dials 
with magnetic pointers in the centre of each, with a handle to each. 
Above this is a case of smaller dimensions, containing the *' Speak- 
ing Telegraph," having a dial, with the letters of the cdphabet, nume- 
rals, 6rC., with two magnetic pointers, shandies, and a variety of 
conventual signals, &c., together forming an elegant structure of cabi- 
net-work, about five feet six inches in height ; the pointers are sus- 
pended vertically, on an axis moving freely through the face of the 
dial ; behind, is another magnetic pointer, so that they move together 
on the same axis ; the conducting wire is coiled many times longitudi- 
nally round a frame in which the magnet moves, to subject the magnet 
to the multiplied deflecting force of the voltaic current^ axvd <k^ \s>as^-> 
net's motion is limited on both sides by stops. 



188 



&f)tmitEl Sktitntu 



M . DUM AS'S RESEARCHES IN ORGANIC CHEMISTRY. 

The Council of the Royal Society have awarded the Copley Medal 
to M. Jean Baptiste Dumas, for his late valuable researches in Organic 
Chemistry, and more especially those contained in a series of memoin 
on chemical types and the doctrine of substitution ; and also for his 
elaborate investigations of the atomic weights of carbon, oxygen/ 
hydrogen, nitrogen, and other elements. 

After the classification of org^anic substances under compound radicals, no 
feature in the recent progress of chemistry is more remarkable than the vast 
additions of new compoundbs produced by the application of artificial agencies 
to existing organic products. To this progress M. Dumas has greatly contri- 
buted by fixing attention on the removal of one element by anothw, which 
occurs in these reactions, and in particular to the equivalent substitution of 
chlorine for hydrogen, which has been successfully executed in a variety of 
substances by M. Dumas himself, and by others whom his discoveries and 
speculations have drawn into this fruitful field of research. The preservatioii 
or certain fundamental properties in the new compounds thus produced be 
has referred to the existence of a peculiar arrangement of the constituent 
atoms in a compound, which arrangement is supposed to be preserved oa 
the removal of one atom, or successive removal of several atoms, and their 
replacement by an equal number of atoms of a different element, and is ex- 
pressed by the " chemical type." 

In M. Dumas's first memoir on Chemical Types, his views are illustrated 
by the discovery of chloro-acetic acid, a remarkable substance, and highly 
interesting in its composition, being an acetic acid (vinegar), of which the 
whole hydrogen has disappeared, but is replaced by an equivalent quantity 
of chlorine. In this paper, also, he first forms " marsh gas*' by an artificial 
process, and shows its relation to the acetates. He also forms a series of 
compounds by the action of chlorine upon marsh gas, or '* the gas of the 
acetates." 

The second memoir of the series makes known the action of hydrated 
potass upon the alcohols, and furnishes a new and simple method of jnto- 
curin^ the acid equivalent to a given alcohoL Thus acetic acid is alcohol 
in which two atoms of hydrogen are replaced by two atoms of oxygen, and 
that acid is shown to be produced by the action of hvdrate of potass upon 
alcohol at a hifi^h temperature, with the evolution of hydrogen gas. To 
estimate the value of these discoveries, it is necessary to bear in mind ttie 
importance lately acquired by the bodies of which common idcohol is the 
type. To discover or characterise a body as an alcohol is to enrich organic 
chemistry with a series of products analogous to those which are presented 
in mineral chemistry by the discovery of a new metal. M. Dumas then 
applies this new method to other idcohols, and obtains by it formic acid from 
wood-spirit, ethalic acid from the ethal of spermaceti, and valerianic acid 
fi*om the oil of potatoes. 

In the third memoir, M. Dumas, in conjunction with M. Peligot. describes 
certain new compound ethers containing* carbonic acid, one of whidi is 
remarkable for its analogy to sugar in its composition. 

In addition to this series, M. Dumas, in conjunction with M. Hasfone. one of 

his numerous pupils, has given to the world tne results of an elaborate mvesti* 

g^tion of the atomic weight of carbon, in which, independently of the impor- 

tance of the analytical result obtained, certain defects of the method of 

organic analysis universally practised are first pointed out, and a degree of 

exactness and precision commumcatcCk. lo \\^^ \itoc«!»& ^\v\Oql Vt bas new 

l»e/bre possessed. The Council cousVCle;tt\v«»aT«&ft««0^«^\^'8^2«L55,Vi^^JOTs^ 

weights, which he has since exteudeOL to OOaBt <^«av«a\a \m»A^ c^e^'^v^ 
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highly interesting, and as greatly enhancing the claim of M. Dumas, derived 
from his memoirs on chemical types, to the distinction of the Society's 
Ck>pley Medal. That claim he has again increased by the more recent inves- 
tigations he has undertaken of the most delicate and im[)ortant nature, in 
the two several departments of inorganic and organic chemistry. 

The first of these embraces the analysis of air, and the composition of 
water ; inquiries remarkable for the novelty and exactness of the methods of 
analysis, the time and pains bestowed upon them, and the minute accuracy 
of the results. These new analyses now form the most fundamental deter- 
minations in the science. The superior accuracy of M. Dumas's analysis of 
water may be estimated from the circumstance that while, by the last deter- 
minations lately received, namely, those of Berzelius and of Dulong, the pro- 
portion of oxygen to 1000 parts of hydrofi^en was ascertained only between the 
limits of 7*936 and 8042, the new determinations limit the proportion of 
oxygen between 8000 and 8003. While the old determinations, also, were 
deduced from no more than three analyses, the new determinations are 
deduced from nineteen separate operations. The exactness introduced by 
M. Dumas into the analysis of air is equally remarkable, and the ultimate 
result is deduced from not less than one hundred elaborate analyses of air 
made by that chemist and his pupils during various seasons of the year and 
in different quarters of the globe. 

In the same inquiry, the object of which is to furnish chemists with ana- 
lytical constants oi the highest attainable numerical accuracy, are included 
new determinations of the atomic weights of several other elements besides 
oxygen, hydrogen, and nitrogen, the elements of air and water, particularly 
of carbon, to which reference nas already been made. These results possess 
peculiar interest fh)m confirming a theory which was promulgated many 
years ago by Dr. Prout, and uniformly supported since its publication by 
several chemists of this country, although not assented to abroad ; namely, 
that th€ atomic weights of all other elements are whole numbers, or are mul- 
tiples of hydrogen. This law M. Dumas has lately extended to chlorine, 
diver, lead, calcium, potassium, and sodium. 

The new researches of the same chemist in the department of organic 
chemistrv have reference to the composition of the great alimentary princi- 
ples of tne animal economy ; namely* albumen, fibrin, casein, and gdatin, 
with their origin in plants, and also the origin of the fat of animals. The 
memoir which contains these inquiries is a model of chemical research, 
equally remarkable for its extent, accuracy, and completeness. 

The recent discoveries of M. Dumas have procured for their author, in his 
own country, the high distinction of President of the French Academy, and 
of being the successor of Lacroix as Dean of the Faculty of Sciences in the 
University of Paris. 

PhilMophical Magcuine, No. 158. 



CRYSTALLINE AND AMORPHOUS STATES OF BODIES. 

M. Pelouze has published some very interesting remarks upon the 
difference in physical properties between the same substance in the 
crystalline, and in the amorphous states. These differences, he has 
shown, are often so great as to make the same chemical body physi- 
cally isomeric. 

Wohler found a good while since, that a difference of fusibility ex- 
isted in the same body, according as it was amorphous or crystallized. 
Pelouze finds that the amorphous oxide of mercury is decomposed and 
volatilized at a temperature in which the same body in crystals is 
scarcely altered, and he has found the same to be the case with binoxide 
of manganese in similar conditions, and with cVi^iWL ^^tv^ \c^<^a5A%^'«x. 
A naefdl practical conclusion may be dra\7B,iTOTJa.^:^i'&^3BX.X«ti^'cX,"^^a.. 
that crygtallized liaae'Stones are the least ecoiiomvcAV (c«ter\% porVhua^ 
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to burn into lime, while the amorphous lime deposits, such as hard 
chalk, the Flintshire limestone, &c. are the most so. 



PRODUCTION OF OZONE BY CHEMICAL MEANS. 

Prof. Shoenbein, in a letter to Mr. Faraday, conceives that out 
of the two gaseous principles which are simultaneously produced during 
the slow action of phosphorus upon atmospheric air, and which have 
opposite voltaic characters, that which exerts electro-positive proper- 
ties is composed of vaporous phosphorus, conjoined with particles d 
phosphatic acid ; and the other, which is electro-negative, is identical 
vnth OzonCf or the odoriferous principle which is disengaged at the 
positive electrode during the electrolysis of water. His opinion is 
founded on the odour of the one not being distinguishable from that of 
the other. The author has adduced still further evidence ; and he 
regards Ozone as a single body, and a constituent of azote, which be 
beUeves to be a compound of hydrogen and ozone ; and he explains the 
disengagement of this latter element, which he considers as analogous 
in its chemical character to chlorine, by the partial decomposition of 
azote, in consequence of its hydrogen combined with oxygen, in the 
several processes during which ozone makes it^ appearance. 

LIQUID laughing GAS. 

On Nov. 18, a communication was read to the Paris Academy of 
Sciences, from M. Nalterer, of Vienna. When several years ago M. 
Thilorier succeeded in liquefying and solidifying carbonic acid gas by 
means of a pressure estimated at 70 atmospheres, it was generally in- 
ferred that there was no gas of any kind which by means of intense 
cold and powerful compression might not be brought to a liquid state. 
M. Nalterer now informs the Academy, that he succeeded in liquefying 
a gas well known to chemists, and, indeed, to the public generally, 
from its exhilirating properties, which have given it the name of 
laughing-gas. He has done this by compressing it with a small iron 
pump, in a piece of wrought iron at a pressure of 50 atmospheres. 
The liquid thus obtained was very sweet and fluid, and occupied about 
the 4'lOOth part of the gaseous volume which furnished it, and he was 
able to keep it in the liquid state several hours exposed to the external 
air. If the skin was touched with this liquid it caused intense pain as 
from a burn. M. Nalterer obtained about half a pint of the liquid, 
and was therefore able with such a quantity to make several experiments. 

preservation of manures and destruction op their effluvia. 

M. Schattenmann, whose improvements upon the macadamization 

of public roads have become so well known on the Continent, in a 

letter addressed to M. Dumas, has stated some important results which 

he has arrived at, in his experiments upon the application of sulphate 

of iron, or green copperas, for the purpose of fixing the ammonia 

^ying off from putrifying manxites, and destroying their odours. He 

^nds that sulphate of iron is capa\Ae ol al oTvt^ ^tc>^w^xv^^i^»i&^<;fij^ 

'pon the foulest fsecal mutter. T\i<e w\^)a»XA c>l VtoaSa v^^^^^oss 



CHEMICAL SCIENCE. 191 

in solution or solid ; double decomposition takes place ; the sulphuric 
acid quitting the oxide of iron unites with the nascent ammonia or its 
carbonate, while the liberated ozide of iron is reduced by the sulphu- 
retted hydrogen present, and finally becomes a sulphuret of iron. The 
results are highly important, for as in every coal district, and indeed 
in every part of Great Britain, sulphate of iron is a very low priced 
article, it is in our power at once, by suitable arrangements for pro- 
curing a sufficient supply of the solution of this salt to sewers, cess- 
pools, public privies, &c., not only to preserve their contents in the 
most valuable state for agriculture, but to render them inocuous both 
while being filled and in the process of emptying. The action of this 
salt is so energetic, that M. Schattenmann finds that, if mixed with the 
foulest contents of a cesspool for a very few hours, the mass may be 
removed without any sensible odour. — Mechanics* Magazine t No. 1 104. 

CHEMICAL PHENOMENA OF RESPIRATION. 

On April 1 , M. Gay-Lussac gave to the Academy of Sciences, at 
Paris, an account of the theory of M. Magnus relative to the Chemical 
Phenomena of Respiration. According to this theory, the oxygen of 
the air is absorbed in the act of breathing by the arterial blood in the 
longs, and is from thence carried to the circulation. In its passage, 
and by means of capillary tubes, a certain quantity combines partly 
with hydrogen to form water. The blood thus charged with carbonic 
acid, and transformed into venous blood, arrives in the lungs, where 
it abandons to the air its carbonic acid, again takes up oxygen, and, 
transformed into arterial blood, commences a new revolution. The 
experiments made by M. Magnus confirm his theory to a certain ex> 
tent, but are not considered by M. Gay-Lussac to be conclusive. He 
intends, in conjunction with M. Majendie, to examine anew, and with 
great care, all the chemical phenomena of respiration. 

WAX. 

M. Dumas has engaged in an extensive chemical examination of all 
the known species of Wax. M. Lesvy has examined in his laboratory, 
with much care, the properties, &c. of the vegetable wax from China, 
which is produced by the rhus succedaneum, a species of scihumach. 
Its composition is expressed by the formula Cj^ H^^ O^. This wax 
is of a Brilliant white colour, crystallised, and like spermaceti. Its 
melting point is as high as 82i^^ centigrade (116^^ Fahr.), which will 
render this wax of the highest commercial importance as a substance 
for the formation of fine candles in combination with the fats which 
melt at lower temperatures. 

heat from SOLID CARBONIC ACID. 

There is a remarkable reaction between Solid Carbonic Acid and the 
caustic alkalies. If a small piece of solid carbonic acid be wrapped in 
cotton with a little pulverised caustic potash, and the whole b« ^\^%&^ 
between the fingers, so much heat is evolved as t;o Tii«\Le\^.\w^&ws&vst\.- 
abJe to hold. This is the most remarkable y\\\is\xa.\A.oi[i oS. \ie»X. \xwsn. 
chemical union. One of the agents employed \a liJfcvft cqY'^^X ^\j5o^\asv<a«i 



192 TSAR-BOOK OF FACTS. 

in Dature with which we are acquainted — that which we select to show 
the effects of extreme refrigeration ; the other is at the nataral tempe- 
rature ; both, moreoveri are in the dry or solid state — ^yet their union, 
or simple contact, produces heat, sufficient, at least to inflame phos- 
phorus. This reaction is noticed, as it suggests some striking experi- 
ments. It has, very possibly, been observed by others, though it ii 
not referred to in various works on the subject. — SUlinum. 

EXPLOSION OF GUNPOWDER. 

M. PiOBERT has ascertained that Gunpowder will not explode unless 
the grains be compact, and that if the interstices between them be 
filled up with finely-powdered charcoal, the gunpowder, if set fire to, 
will not explode, and will fuse slowly. When the powder is removed 
from the magazine for use, all that is necessary to restore the explosive 
property is to sift it. From Russia there has been received, from 
M. Fadeioff, an account of the numerous essays made by the members 
of a commission appointed to report on this discovery. M. Fadeioff 
states that the trials were successful. 



PURIFICATION OF COAL GAS. 

On June 11, a paper was read to the Institution of Civil Engineers 
on the Purifying of Coal Gas, and the application of the products 
thereby obtained to agricultural purposes, by Mr. Angus CrolL Hie 
process consists in passing the gas through a solution of sulphuric add, 
of the strength of 2^ pounds of oil of vitriol to 100 gallons of water, 
and by a continuous supply of acid, so that the proper amount of free 
acid might be always kept in the vessel : the whole of the ammonia 
in the gas was abstracted, preventing the corrosive effect of this im- 
purity of the fittings and meters through which it was transmitted, 
and rendering the gas capable of being used in dwelling-houses, and 
also enabling the Gas Companies to use dry lime, instead of wet lime 
purifiers, without producing any nuisance on the opening of the vessels, 
by which a considerable saving was effected, while at the same time 
sulphate of ammonia of great purity was obtained, and of sudi a 
strength, that the evaporation of one gallon produced eighty ounces of 
this valuable salt, instead of fourteen ounces, which was the quantity 
rendered under the former process. The author concluded by.diowing 
the advantage to agriculture by the application of this produce ; be 
stated that various experiments upon an extensive scale had been tried 
with this manure with great success. One example will suffice for 
giving an idea of its powers : one half of a wheat-field was manured 
with sulphate of ammonia, at the rate of 1^ cwt. to the acre, and at 
a cost of £l . 2s. , the other half with the ordinary manure ; the latter pro- 
duced only 23^ bushels, but the former under the treatment of sulphate 
of ammonia produced 32| bushels. In the discussion that ensued, in 
which Prof. Graham, Mr. Cooper, and many members took part, tiie 
advantages of the system were confirmed, and the necessity for its ei- 
tension insisted upon. The Nanowa tno^^^ ol y^tA^ydl^ ^as^ and the 
value of the products obtained, for a:gc\c\x\tva^"^\vt^Q%«&,'w«^«ije^^ 
at length. It was stated that seeda stea^^d lot VmX^ \i^\ss%\sL^.^f^- 
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Hon of one pound of sulphate of ammonia to one gallon of water, sown 
in unmanured land, produced a heavy crop, and remained green during 
a dry season, when every other kind of vegetation hecame yellow and 
withered. Another remarkable feature was, that faded flowers, when 
plunged in a weak solution of sulphate of ammonia, were in a short 
time restored, and that plants watered with it attained extraordinary 
health and beauty. The great loss resulting from the leakage of the 
gas through the joints and the pores of the cast-iron pipes, was inci- 
dentally mentioned, and it was stated that in some instances it had 
amounted to from 25 to 75 per cent, of the total quantity produced. 



CHEMICAL PHENOMENA OF THE BLOOD. 

M. GaywLussac has given an account of the theory of M. Magnus 
relative to the Chemical Phenomena of Respiration. According to this 
theory, the oxygen of the air is absorbed in the act of breathing by 
the arterial blood in the lungs, and is from thence carried to the circu- 
lation. In its passage, and by means of capillary tubes, a certain 
quantity combines partly with carbon to form carbonic acid, which re- 
mains in solution in the blood, and partly with hydrogen to form 
water. The blood thus charged with carbonic acid, and transformed 
into venous blood, arrives in the lungs, where it abandons to the air its 
carbonic acid, again takes up oxygen, and, transformed into arterial 
blood, commences a new revolution. The experiments made by M . 
Magnus confirm his theory to a certain extent, but are not considered 
by M. Gay-Lussac to be conclusive. He intends, in conjunction with 
M. Majendie, to examine anew, and with great care, all the chemical 
phenomena of respiration. M. Orfila, in reference to a recent com- 
munication from Messrs Danger and Flandin on the localisation of 
poisons. These gentlemen had stated that where antimony had been 
introduced into the body it would be found in the liver, the spleen, the 
loins, and the urine, and not in the lungs, the heart, the brain, the 
muscles or the bones ; that copper would be found in the liver, the 
spleen, and the intestinal canal, to the exclusion of all other organs ; 
and that lead was neither to be found in the heart, nor the nervous, 
muscular, nor osseous system. M. Orfila admits the localisation of 
poisons, and claims to have been the first to declare it.'' — Athemmim, 



LARGE and luminous SPOT IN THE SEA. 

Captain F. Eardley Wilmot, on his voyage home from the Cape 
of Good Hope, in the spring of 1843, observed one night a remarkable, 
though not very uncommon, appearance of the sea. This was a Large 
and very Luminous Spot, which was clearly defined by a sharp edge. 
He thus describes the appearance, and also the steps which he took to 
obtain some of the water for the purpose of bringing it home to 
England, and submitting it to a chemical test. 

** The sea was covered with so brilliant a surface of silver light that 
we could see to read, and the shadows of roipea, &.C. ^«t^ "^Xxofiv^::^ 
marked. We sailed through it for about tout '^oxxx*. \ck. wv^^^^^"** 
had an edge; and we sailed out of it for neaTY^ Wii wi>aftx« , ^V«a^^ 

o 
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again entered it as abruptly, and finally left it, when the edge of the 
illuminated part was strongly defined. The water was taken up in a 
clean bucket, and put into a carefully cleaned bottle^ about 10^ north 
latitude. '* 

Dr. Faraday has examined the water, and it is peculiar in some 
points. It contained much sulphuretted hydrogen, and also a portion 
of solid deposit, which was about one half sulphur and the other half 
organic matter. There has, no doubt, been considerable change in the 
contents of the water, and Dr. Faraday cannot now recognise organic 
forms ; but the presence of the animal matter, the sulphur, and the 
sulphuretted hydrogen, all agree with the idea that the water, when 
taken up, was rich in animals or animalculse. 

NEW COMPOUND. 

M. MiLLON announces that he has discovered a new combination of 
sulphur, chlorine, and oxygen, the properties of which are of great 
importance in the isomerical transformation of mineral compounds. 
This New Compound is obtained by pouring a few drops of chloruret of 
sulphur into humid chlorine. There then appear transparent crystals, 
which are destroyed if brought into contact with water. These crystals, 
left to themselves in a well-closed iron tube, are transformed in a few 
months into a thin liquid, which will not congeal at a temperature of 
1S° below zero. 



PROPERTIES OF GELATINE. 

A REPORT has been made to the Institute of the Netherlands, on the 
Properties of Gelatine. Our readers will remember that a series of 
experiments on this subject was made some time ago by a committee 
of the Paris Academy, and that the result was anything but favourable 
to the use of gelatine as an article of food, whether in sickness or in 
health. The report confirms that opinion. The committee came to 
the conclusion, that gelatine has no nutritive properties, and declared 
that it is equally the case whether it be given in bulk or made 
into soup. 



FRENCH EMBALMING. 

Dr. Broc has superintended the Embalming of the body of Marshal 
D'Erlon by the injection of the carotid artery. He dissolved 500 
grammes of corrosive sublimate in 2*000 grammes (about two quarts) 
of alcohol. There were also 25 grammes of arsenious acid dissolved 
in half a pint of warm water ; and a third solution was made of 4 
grammes of essence of cloves, 15 grammes of essence of lavender, and 
5 grammes of essence of orange, in 2 quarts of alcohol. At the 
moment of injection these solutions were mixed. Three-fourths of this 
mixture were injected into the interior end of the left carotid artery, 
and the remaining fourth distributed, after previous punctures, into 

the pleura and the peritoneum. T!\ie\iod^ '^^^ ^HX&x^«x^^ ^Tii.i^^ed in 

Jinen bands. — Journal de Chimte Medicale. 
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SOLID MATTERS. 

In a recent lecture at the Royal Institution, Mr. £. Solly, F.R.S. 
gave the following interesting comparative results of the analysis of the 
blaeka of smoke, and the familiar substance of house-dust : — 

Blacks, House-Dust, 

Combustible Matter 371 502 

Salts of Ammonia 426 143 

Salts of Potash and Soda 24 20 

Oxide of Iron 52 ' 126 

Silica 65 144 

Alumina 31 31 

Sulphate of Lime 31 28 

Carbonate of Magnesia 2 6 

1000 1000 



INORGANIC CONSTITUENTS OP PLANTS. 

A PAPER of valuable results, by Drs. H. Will and R. Fresenius, was 
read to the Chemical Society, on May 20 ; and concludes as follows :— 

It is of great importance that analyses should be made of the ashes 
of the most widely differing plants, and also of those of the same kind 
of plant grown on very different kinds of soil. This can only be ac- 
complished, however, by the persevering co-operation of many che- 
mists. The examples given above show how beautiful and fertile in 
their consequences are the results obtained by ash-analyses ; and we 
hope that by means of the methods herein described the work will be 
rendered somewhat more easy. 

The difference in the solubUity of the nitrogenous ingredients of the 
Legnminosse, as regards their vegetable casein, and the nitrogenous 
ingredients of the Cereals, in respect of vegetable fibrin, arises evi- 
dently from the greater amount of alkaline bases contained in the seeds 
of the Leguminosee, in comparison to the quantity of phosphoric acid, 
to which they have immediate reference. This larger quantity of base 
causes the solubility of the Leguminosse in water, whilst the vegetable 
fibrin of the Cereals is insoluble therein. There is, therefore, ground 
for supposing that the phosphates are also bibasic in the Leguminosse 
as well as in the Cereals ; the third atom of the base would be con- 
sequently combined with the vegetable casein, and the tribasic phos- 
phate be formed during the incineration. 

The great quantity of sulphuric acid (from 4*5 to 3*9 per cent.) 
contained in the ashes of peas is remarkable in comparison to that of 
other seeds : in the ashes of beans it amounts to 2 per cent., in the 
ashes of wheat and rye to only 0*5 per cent., and is frequently altogether 
wanting. It is probable that the cause arises from the small quantity 
of phosphoric acid present, whilst the sulphur of the nitrogenous in- 
gredients is more easily retained as sulphuric acid by the alkaline 
bases during the incineration. If fresh -prepared ashes from seed con- 
taining tribasic phosphates are exposed to the air, they take up car- 
bonic acid. ITiis is the reason why Boussingaxvit io\m^ Va. 'Caa ^^'k** 
of horse-beans one per cent, and in that ol tYie CQm\xxQu\i^"waa V^ '^'^'^ 
cent, ofaurbonic acid. 
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Upon comparing the ashes of the wood of the apple-tree with that 
of the mistletoe growing from it, the difference in the quantity of 
potash and phosphoric acid contained in each is immediately evident : 
for whilst the ashes of the apple-tree wood contain only 19 per cent, of 
potash and 4 per cent, of phosphoric acid, we find that the ashes of tiie 
wood of the mistletoe contain double the quantity of potash and five 
times the quantity of phosphoric acid. 

The mistletoe, therefore, appears to perform upon the tree the same 
functions (as tiar as regards the inorganic ingredients) as the fruit, in 
absorbing from the sap the phosphates. This is, no doubt, the cause 
of the injury produced on trees by pcurasitic plants. Further analyti- 
cal investigations with this and other parasites will show whether this 
can be considered as as a general law. 

EXPERIMENTS ON COFFEE. 

Mr. James J. Cunningham, of Cork, has communicated to the 
Philosophical Magazine^ No. 159, the following experiments, which 
he considers to possess some novelty. 

" It is well known that this article during the process of roasting 
loses from 19 to 25 per cent, of its weight ; this is principally water 
evaporated at the very high temperature it is exposed to. I speculated 
(says Mr. Cunningham) that if this moisture could be withdrawn, 
without the application of heat^ a much shorter exposure to a high 
temperature would afterwards be required to complete the process, 
and that an equivalent improvement in the quality might be looked for. 

''To test this I accurately weighed two packages of the same 
Jamaica coffee, each containing 8 ounces ; one package, made up in 
paper, I inclosed in a jar with a very close cover, containing a quantity 
of fresb-bumed quicklime ; the second package 1 kept by me ; 1 anti- 
cipated that the lime would attract the moisture from the inclosed air, 
and that the air would in its turn take the moisture from the coffee. 
After two months I opened the jar ; the coffee did not appear shrunk, 
and was but very slightly altered in colour, but on weighing it I found 
it reduced to G^ oz., thus showing a loss of nearly 15 per cent 1 
separately roasted the two samples ; the one I had kept by me still 
weighed 8 oz. ; it took the usual time, and when weighed was 6^ oz. ; 
the second sample had scarcely been raised to the required temperature 
when it suddently swelled, and the process was complete in much less 
than one-third the usual time ; when weighed it was 6^ oz. Hie 
following Table will give a synopsis ; No. 1 is the coffee that was 
treated with lime : — 



No. 



1. 



Weight before Desic- 
cation. 



/M 



8 ounces. 

o • • • 



Weight after Desic- 
cation. 



6*875 ounces. 



\ 



Weight when 
Roasted. 



\ 



6*625 ounces. 
6*5 



" It wiU be observed tbat tS^ie aMii^\^ ^Q. ^ ^eii^is^ iass» ^&» 
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roastmj^ than No. 2. Part of this increase might have been caused 
by the latter being a little more highly roasted, but I am confident 
that this would not account for so great a difference in so small a 
quantity. The two samples were now ground and prepared in the 
usual manner ; the quali^ of No. 1 was much better than the other, 
being stronger, more aromatic, and finer in flavour.'' 

CARBONATS OF SODA IN THE PREPARATION OF COFFEE. 

M. Fleischel states, from experience, that the infusion of roasted 
Coffee acquires a far superior taste, and is rendered more concentrated, 
consequently that a much larger amount of beverage can be prepared 
from die same quantity of coffee, by adding to the boiling water, just 
before pouring it over the coffee, 1 grain of crystallized carbonate of 
soda for every cup, or 2^ grains for every half ounce of coffee. — Med, 
Jahrb, des Oesir. St, ; in Gardeners* Chronicle, 



NEW PROCESS FOR PREPARING GALLIC ACID. 
BY EDWARD N. KENT. 

During a recent examination of black ink, which had been pre- 
pared by exposure to the atmosphere for three months, I found it 
contained a quantity of free gallic acid, protosulphate of iron, and 
pertamiate of iron. 

Having previously experienced the inconvenience of waiting two 
months to prepare gallic acid by the old process, and as it is not an 
article of commerce, it occurred to me that if the acid in the ink 
could be easily isolated, it would form a valuable process for its pre- 
paration when wanted for immediate use, as ink can always be readily 
obtained containing the acid ready formed. 1 therefore agitated a 
pint of ink with an equal measure of sulphuric aether, left it at rest for 
a few moments to separate, and then decanted the Kther, and found it 
had taken up gallic acid to the exclusion of the other constituents, 
except a light yellow colour and odour of cloves, these having been 
put into l£e ink. I then distilled the sethereal solution nearly to 
dryness ; the residue crystallized on cooling. I returned the distilled 
tttiier on the ink, and repeated the process the third time ; and after 
crystallizing three times, and drying, obtained 28 grs. of colourless 
gallic acid. 

I then distilled off from the ink a little remaining tether, and the 
ink was left as good for ordinary purposes as before ; and the only 
expense in the preparation of the acid was the loss by evaporation of 
about 1 oz. of the aether. 

Most of the inks which I have tried gave the same result when 
treated with aether. Some, however, which have been prepared by 
boiling the nutgalls, and exposure for a few days only, yielded 
principally tannic acid. It is therefore advisable to test the ink with 
gelatine before attempting to prepare gallic acid by thitf process.—* 
Silliman's Journal for Jan. 1844. 
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SALTS FROM SEA- WATER. 

M. Ballard has devised the means of extracting from Stia-water 
the Sulphates of Soda and Potass in sufficient quantity for all the 
purposes of commerce, without having recourse to the present ex- 
pensive process. Hitherto it has been found impracticable to obtain 
the sulphate of soda from sea-water in abundance ; but M. Ballard ha« 
been able, from an evaporating surface of 200 hectares (about 500 
English acres,) to obtain 2,500,000 kilogrammes in one year. We 
extract from the paper of M. Ballard, showing the causes which have 
hitherto prevented such results, and his means of remedy : — " Whea 
two salts differ in their acid and their basis, and a donble decompo- 
sition is possible, the presence of the first may favour the solubility 
of the second. When these two salts have, on the contrary, the sune 
acid and the same basis, and the double decomposition is no longer 
possible, the same phenomenon does not take place. The solubility 
of one of the salts is diminished by the presence of the other, except 
in the case of the formation of a double salt. Thus, the hydrochlorate 
of magnesia impedes the solubility of sea-salt, because it is an 
hydrochlorate, and that of the sulphate of magnesia, because it is a 
salt of magnesia. It favours, on the contrary, the solubility of sul- 
phate of soda, because probably, in this case, the double decomposition 
takes place. The solubility of the sulphate of soda is even diminished 
by the presence of the sea-salt, because it is a salt of soda. The so- 
lution of the problem is simple. Since the hydrochlorate of magnesia 
impedes the solubility of the sulphate of magnesia, and the chlorurate 
of sodium, between which the decomposition is to be effected, and, on 
the contrary, favours the solubility of the sulphate of soda to be 
precipitated, it must be driven off. Since sea-salt impedes the 
solubility of sulphate of soda, and favours the precipitation of the 
product to be isolated, a further quantity must be added. To extract 
from the water the sulphate of magnesia, eliminate the chlorurate of 
magnesia, and to add sea- salt in excess, such is the process to be 
carried on/' M. Ballard adds that the sulphate of soda thus obtained 
is hydrated, but pure ; it does not contain sulphate of magnesia, and v^ 
free from the excess of acid and the proportions of iron which are fre- 
quently found in the sulphate of soda of commerce. 

ON THE REDUCTION OF THE SALTS OF PEROXIDE OF IRON BY MEANS 

OF VEGETABLE SUBSTANCES. 

In the course of some experiments, Dr. Stenhouse had recently 
occasion to observe that some of the most common vegetable sub- 
stances reduce the persalts of iron with very great facility. A quan- 
tity of common meadow grass was immersed in a tolerably dUute cold 
solution of persulphate of iron. In the course of half an hour, when 
tested with red prussiate of potash, the liquid gave a deep blue preci- 
pitate, indicating the formation of a considerable quantity of protosul- 
pbate of iron. In the course of half an hour, when tested with red 
prussiate of potash, the liquid ^a,ve a det\4\Axx^^t^tv^\\aXfc,\sk!ji«5^^ 
the formation of a cousidexalAe c^aiiVMi c^^ Y^Q\a«Q\:^iBSufe <jk\ \s«6.. 
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After Cbree days the solution was again tested, when the iron was 
found %> be completely reduced to the state of protoxide. Several 
other l^nds of green vegetable matters, such as twigs of trees and 
shrubs, produced similar results ; as did meadow hay, chips of wood, 
and sawdust. Peat and wood charcoal, of all the substances which I 
tried, appeared to be those which effected the reduction of the persul- 
phate with the greatest rapidity. A solution was completely decom- 
posed by either of them in less than twenty-four hours ; but with the 
assistance of heat the reduction was effected in an hour or two. 
Sugar, starch, gum, spirits of wine, oil of turpentine and pieces of 
paper, though they produced no effect in the cold, at a boiling tempe- 
rature also caused a partial reduction of the salt. The substances 
previously enumerated operated exactly on solutions of the perchloride 
of iron as on those of the persulphate. — Communicated to the Che- 
mical Society; read April 1. 



ANALYSIS OF THE BATH WATERS, AND OF THE BRISTOL HOTWELL 

WATER. 

Mr. Herapath, of Bristol, has communicated the following to the 
Philosophical Magazine, No. 160 : — 

Bath Watert. 

King's Bath, temperature of the source 141^ Fabr. contents of an imperial 

gallon of 70,000 grs. 

grains. 

Chloride of magnesium 5*976 

Chloride of sodium 16'848 

Sulphate of masrnesia 7*456 

Sulphate of soda 10*672 

Bicarbonate of lime 8*152 

Bicarbonate of iron '240 

Bicarbonate of magnesia trace 

Sulphate of lime 90*480 

Silica 1*760 

141*584 
Specimen taken July 1836. 

Bristol Hotwell Water. 

Contents of an imperial gallon of 70,000 grs. 

Carbonic acid gas 8.75 cubic inches. 

Nitrogen gas 6*56 „ grs. 

Chloride of maofuesium 2*180 

Nitrate of magnesia 2*909 

Chlorideof sodium 5*891 

Sulphate of soda 3*017 

Sulphate of magnesia 1*267 

Oirbonate of lime existing as bicarbonate 17*700 

„ magnesia *660 

iron *103 

Bitumen -150 

Sulphate of lime 9*868 

SiUca -270 



Specimen taken January 184^. 
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DOUBLE CARBONATE OF AMMONIA AND MAGNESIA. 
B7 M. P. A. FAVRE. 

This salt may be obtained in several modes : by agitating carbonate 
of magnesia in- a solution of carbonate ammonia and filtration, the 
solution rapidly deposits crystals on the sides of the vessel containing 
it, and these are right rectangular prisms ; when they are collected and 
spread on filtering paper, they dry rapidly ; after being inclosed in a 
bottle, when perfectly dry, they did not yield any ammoniacal odour, 
on opening the bottle several days afterwards. 

The portion remaining on the filter, again submitted to similar 
treatment, yielded a solution which afforded more crystals, and even- 
tually it altogether assumed a granular aspect, and became entirely the 
salt in question, of which large quantities may be thus obtained. The 
analyses which were made of this salt were performed upon crystals 
which were deposited from the filtered liquor, and not those which 
granulated. 

Another method for obtaining large quantities. of these crystals, and 
in a very pure state, consists in mixing a saturated solution of bicar- 
bonate of magnesia with one of carbonate of ammonia ; the double car- 
bonate of magnesia, being very slightly soluble, notwithstanding a 
great excess of carbonate of ammonia, but few crystals are obtained by 
the first method above described ; whereas the bicarbonate of mag- 
nesia being more soluble, brilliant and well-defined crystals of the 
double carbonate are obtained in a few seconds after it is mixed with 
the solution of carbonate of ammonia. 

This salt is unalterable by exposure to the air ; when treated with 
cold water, the crystals lose their transparency, but nearly retain their 
form. — Ann. de Chym. et de Phi/a. Avril, 1844 ; Philosophical Ma- 
gazine t No. 160. 



ARTIFICIAL LAPIS LAZULI. 

Of all the achievements of inorganic chemistry, the artificial forma- 
tion of Lapis Lazuli is the most brilliant and most conclusive. This 
mineral, as represented to us by nature, is calculated powerftdly to 
arrest our attention by its beautiful azure-blue colour, its remaining 
unchanged by exposure to air or to fire, and furnishing us with a most 
valuable pigment (ultra-marine), more precious than gold ! Analysis 
represented it to be composed of silica, alumina, and soda (three 
colourless bodies) with sulphur and a trace of iron. Nothing could 
be discovered in it of the nature of a pigment, nothing to which its 
blue colour could be referred, the cause of which was searched for in 
vain. It might, therefore, have been supposed that the analyst was 
here altogether at fault, and that, at any rate, its artificial production 
must be impossible. Nevertheless, this has been accomplished ; and 
simply by combining, in the proportions, as determined by analysiB, 
silica, soda, alumina, iron, and sulphur. Thousands of pounds weight 
are now manufactured from these in^Tedlewts, and this artificial ultra- 
manne is as beautiful as the natvxioX, ^^YiSi^V^t^Octt^frttfe^^ '^i^Bs^ 
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ounce of the latter we may obtain many pounds of the former. — 
lAebiff^ 

LIMONE. 

This substance, which was discovered by Bemays in the pips of 
lemons and oranges, is, probably, contained in the seed of all the 
Aurantiac€€e. From D. C. Schmidt's investigation, it appears that it 
is not a base, and does not contain any nitrogen. It is obtained in 
the form of a white crystalline powder ; its crystals belong to the 
rhombic sytem. This substance is very sparingly soluble in water, 
aether, and ammonia, somewhat more in mineral acids, more easily in 
alcohol and acetic acid, but most readily in potash, from which solu- 
tion it is precipitated unaltered by acids. Concentrated sulphuric 
acid dissolves it with a blood-red colour, from which water preci- 
pitates it, as well as from the alcoholic and acetic solution, unchanged ; 
it is carbonized by heat. When neutralized with carbonate of barytes, 
no barytes remains in the solution. It crystallizes readily from acetic 
acid : the crystals are free from chemically combined acetic acid. 

"Hie elementary composition proves the perfect identity of the sub- 
stance prepared from lemon and orange pips, and gives as the mean of 
several analyses, in 100 parts — 

Carbon .... 66*09 42 66*17 

Hydrogen . . . 6*55 25 655 

Oxygen .... 27*36 12 27S2 

The formula is that of phloridzine, dried at 212^ + 2 equiv. oxygen. 
For farther details, see Philosophical Magazine, No. 169. 



METHOD OF PREPARING BENZOIC ACID. 

Dr. Stenhouse has communicated to the Philosophical Magazine, 
No. 166, the following method : — 

Proceed as in Scheele's process, by mixing finely pulverised Gum- 
Benzoin very intimately with its own weight of slacked lime, also in 
fine powder. The mixture is to be repeatedly boiled with water so 
long as ahy benzoate of lime is dissolved. The filtered liquid is to be 
evaporated to about one-sixth of its bulk, and a considerable quantity 
of a strong solution of hypocholorite of lime is to be added to it. 
The mixture, while boiling hot, is to be decomposed by a slight excess 
of muriatic acid, and the boiling continued till all the chlorine is 
driven off. On the cooling of the liquid the benzoic acid is deposited 
in crystals, which are but very slightly coloured, the greater por- 
tion of the colouring matter having been removed by the chlorine. The 
crystals, however, still retain some resinous matter, from which im- 
parity Uiey may be readily freed by being once or twice dissolved in a 
very small quantity of boiling water, and recrystallized. A little 
ponfied animal charcoal may also be employed for this purpose. 

PREPARATION OF THE PURPLE PO"WDE.R. O^ CK^«>\Ti%, 

M. FiGuiBR gives the following as a certam 'iproceaa tot -^x^^-sjkb^ 
the above-named compound : — 
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Dissolve 300 grains of gold in five times their weight of aqua regia, 
prepared from four parts of hydrochloric acid and one part of nitric 
acid ; evaporate the solution almost to dr3rness ; this evaporation is 
requisite to get rid of the acid. The chloride of gold being redissolved 
in water and filtered, the solution is to be dilated till it measures 26 
ounces ; fragments of granulated tin are then to be put into it, which 
becomes turbid and brown in a few minutes ; its tint gradually be- 
comes deeper, and at the end of a quarter of an hour it assumes a fine 
purple colour, the precipitate is deposited, and it remains only to collect 
it on a filter. 

It sometimes happens, and especially when large quantities are operated 
on, that the precipitate does not separate, but remains in the liquid, to 
which it gives a deep purple colour ; in this case it is merely requisite 
to heat the liquid slightly and to add a little common salt ; the product 
then immediately separates. 

When the liquid holding the purple powder in suspension is de- 
canted to separate the excess of metallic tin, care must be taken that 
no particles of tin, which remain at the bottom of the vessel in the 
state of a black powder, are poured off with it ; it is proper to allow the 
liquor to settle for some time and afterwards to decant it ; this opera- 
tion should be repeated three or four times. — Ann. de Ch. et de Phyi.t 
Juillet, 1844 ; Philos. Mag. No. 166. 



FLUORINE IN BONES. 

Mr. J. MiDDLETON has read to the Geological Society, a paper 
" On Fluorine in Bones, its Source, and its Application to the ascer- 
tainment of Geological Time.'* 

The author having analysed and determined the amount of fluoride 
of calcium in recent bone, in that of an ancient Greek, of a mummy, 
and in the bones of fossil vertebrata from the Siwalic hills, found the 
proportions increase according to the age. He instituted a series of 
experiments on aqueous deposits of different kinds and ages, and found 
fluorine also present in them, with a single exception. He refers its 
presence in bones to deposition from fluids, and hence accounts for its 
great abundance in fossil bones, which had long been exposed to aqueous 
infiltration. 



THE CHLORIDES OF GOLD. 

Great difficulty has hitherto occurred in preparing the Chloride of 
Gold, of the yellow and red colours, perfectly soluble in water and 
without suffering reduction. The following processes are recommended 
for this purpose : — 

1st. In order to prepare the yellow salt of gold, take aqua regia 
prepared with three parts of hydrochloric acid, one part of nitric acid, 
and one of distilled water. Then put one part of pure gold into a 
porcelain capsule and pour the aqua regia upon it ; cover the cap- 
sule with a plate of glass and heat it in a salt water bath, the heat 
being continued till red vapours cease ; the cover is then to be re- 
moved, and if the gold is not entirely dissolved, some aqua regia 
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18 to be added to it ; the capsule being again covered, the heat is to 
be continued till vapour ceases to appear ; the glass plate must then 
be removed and replaced by folds of blotting- paper, the heat being 
continued in the bath, until a glass rod being immersed in the cap- 
sule, it becomes covered, on removing it, with yellow, solid chloride 
of gold. 

The capsule is then to be removed from the salt-water bath, and the 
chloride of gold soon crystallizes in small prismatic crystals, of a fine 
yeDow colour, with an orange tint. The chloride thus obtained is per- 
fectly soluble in water without reduction ; it is successfully employed 
in Daguerreotype and other operations. 

The red chloride of gold (terchloride) is prepared in the same manner, 
except that the aqua regia employed is prepared with two parts of hy- 
drochloric and one part of nitric acid. The operation is commenced 
by acting upon gold with excess of aqua regia on a sand bath, the salt 
water bath not being used until the gold is entirely dissolved ; the re- 
mainder of the operation is conducted in the same manner as that for 
the yellow chloride.— Votini. de Ph. et de CA., Mai 1844 ; Philoa. 
Mag. No. 163. 



NEW CYANIDE OF GOLD. 

Mr. J. Carty has communicated to the Chemical Society, an ac- 
count of a new Cyanide of Gold, with certain experiments, whence he 
concludes : I. That there is a protocyanide of gold remarkable for being 
the most stable of all the cyanides, except perhaps cyanide of palla- 
dium. 2. That tercyanide of gold is reduced to protocyanide by boil- 
ing muriatic acid. 3. That the protocyanide combines with ammonia 
and with cyanide of potassium. 

After the reading of the above, a paper on the same cyanide of gold, 
by Messrs. Glassford and Napier, was read in which the composition 
of the double cyanide of potassium and gold was stated to be 1 eq. 
of protocyanide of gold, 1 of cyanide of potassium, and 1 of water ; 
and on carefully repeating my analysis Mr. Carty found their state- 
ment to be correct. 



DETONATION OF THE ALLOY OF POTASSIUM AND ANTIMONY. 

This alloy, as is well known, may be prepared by calcining the 
potassio -tartrate of antimony. MM. Fordos and G^lis state, how- 
ever, that when the mass has not been sufficiently heated, and the 
metallic alloy has not separated, a porous mass is obtained, composed 
of the alloy and charcoal, which detonates without being moistened, 
and by the mere blow by which it is attempted to be separated from 
the crucible ; the above-named chemists state that one of them was 
wounded by the explosion which occurred with a mass of this alloy. — 
Jonm.de Ph. et de Ch, Octobre 1843; Philosophical Magazine , 
No. 157. 



ON FULMINATING GOLD. BY M. FIGUIBR. 

There exist two dififerent theories with respect to the constitution 
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of falminating gold ; Promt, BerthoUet, and some other chetnuts, 
having considered it as a pure and fdmple combination of ammomi 
and oxide of gold. M. Dumas, on the other hand, in a work pub- 
lished in 1830, has stated the opinion that this substance is a com- 
pound of one equivalent of azoturet of gold and two equivalents of 
ammonia ; the azoturet of gold acting as an acid towards the ammonia. 

M. Figuier is of opinion, that the theory of Proust and Berthollet 
is more in harmony with the facts of the case ; protoxide of gold 
yields, like the auric acid, a detonating compound with ammonia; 
and we must then admit, adopting the opinion of "NL Dumas, a new 
and corresponding azoturet of gold; hitherto, however, no compound 
whatever of azote and gold has been obtained. 

Added to this, the fulminating compounds of gold at present known 
possess exactly the colour of the oxides which furnished them ; tiie 
fulminating gold containing the protoxide, like the oxide itself, has 
a violet-blue colour ; the fudminating gold, obtained by putting am- 
monia in contact with teroxide of gold precipitated by nitric add 
from the aurate of potash, is, like the oxide itself, of an olive colour; 
lastly, that which is obtained by treating chloride of gold with am- 
monia is yellow, like the hydrated teroxide, separated cold by potash 
from a dilute solution of the chloride of gold, or like the same oxide 
precipitated by a weak acid from aurate of potash. The identity of 
colour of the oxides of gold, and their corresponding falminating 
compounds, leads to the opinion that the oxide of gold enters in 
these compounds without altering its nature, and that they are all 
simple saline combinations of ammonia, in which the oxides act as 
acids. 

M. Figuier insists principally on the fact that the analyses of ful- 
minating gold, containing auric acid, performed by M. Dumas, agree 
perfectly with this mode of regarding these compounds. 

M. Dumas found the composition of fulminating gold prepared 
with auric acid to be (Au^ Az) + AzH' + H^O^ ; it is evident, how- 
ever, that it may be stated more simply thus, Au^O^ + 2 (AzH^), that 
is to say, as representing a sub-aurate of ammonia. Moreover ful- 
minating gold, obtained with the chloride and ammonia, yielded M. 
Dumas by analysis, 

Gold 74inl00 

Azote 9*5 in 100 

These numbers are represented by the formula Au^O^ + 2(AzH') 

+ HO, which represents the preceding compound as hydrated, and 

which requires 

Gold 75 in 100 

Azote 10 in 100 

It can scarcely be doubted that this compound contains water. 

To the above statements M. Figuier has made the following addi- 
tions, which we translate at length : — 

If to these considerations it be added, that the theory of M. Dumas 
was proposed at the period in which electro-chemical opinions were 
*n highest favour, and that thus circumstanced he was guided espe- 
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dally by the analogy of the composition then attributed to the amal- 
gam of ammonium (considered as a combination of azoturet of po- 
tassium and ammonia) ; and if it also be remarked that analysis 
sufficiently agrees with this point of view, we shall probably be led to 
think that the ancient opinion of Proust and Berthollet is still the 
more probable one. 

1 am, however, continues M. Figuier, far from believing that these 
are the last words which will arise on this occasion. On all occa- 
sions, when the true nature of a compound containing ammonia is 
discussed, too much attention and reserve cannot be exerted. Some 
chemists will be tempted to see combinations of amide in these 
various kinds of fulminating gold, others may discover compounds 
obtained by the substitution of oxide of gold for the hydrogen of the 
ammonia ; but I am of opinion that we ought not to be too much 
pre-occupied with these questions, which will be naturally resolved, 
with many others, when we possess more certain knowledge of the 
constitution of ammoniacal compounds. — Ann. de Ch. et de Phys.t 
Juillet 1844 ; Philosophical Magazine^ No. 167. 

EXPLOSIVE COMPOUNDS. 

Prof. John Murray, in a paper on these Compounds, says : — 
** I PREPARE the iodide of nitrogen by leaving iodine in strong 
ammonia, for, say, twenty-four hours ; a less time will do, but I prefer 
the lengthened period. I then remove the iodide by means of a 
platinum spoon, and place it on slips of blotting paper in small por- 
tions. A few hours will suffice for its being dried, when it may ex- 
plode spontaneously, or the contact of a slip of paper will cause its 
explosion, and even its being let fall through the atmosphere. The 
separation of its elements, in the act of explosion, is accompanied by 
a flash of light, and that explosive force is very violent. I find that 
when I touch it with a little of the solution of phosphorus in sul^ 
phuret of carbon, the latter is brilliantly ignited on the explosion 
taking place. In experiments with this substance everything in the 
shape of glass must be removed. I see no method of the safe applica- 
tion of the iodide of nitrogen. The bichloride of nitrogen may be 
made in the following manner, and it is needless to say that the pro- 
cess must be diligently watched : — Into a solution of the nitrate of 
ammonia, contained in a tinned vessel, about ten inches diameter, and 
three inches deep — the solution being at a temperature of 110** Fah.- — 
I introduce a bell glass with a wide mouth and air-tight stopper, re- 
plenished with chlorine, prepared on the moment ; this is done with a 
shallow tray of tinned iron. The liquid will presently be found to rise 
slowly into the inverted bell glass, from the gradual absorption of the 
chlorine. In the meantime, an oily looking film pervades the surface, 
which condenses towards the centre, and falls to the bottom in the 
form of a limpid globule, about the size of a turnip seed — if about a 
pint and a half of chlorine has been used. As soon as the globule falls 
to the bottom, the stopper is cautiously and gradually withdrawn, the 
liquid falls to the common level, and the bell glass must be entirely re- 
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moved, which obviates a source of great danger. If, now, the tip of 
a rod dipped into olive oil, or a bit of caoatchouc, myrrh, &c. be 
brought into contact, it explodes with great violence, and the force 
with phosphorus is truly formidable. On one occasion the steel bbde 
which was used in the experiment was shivered to atoms, and in 
another instance the tin cannister was torn to fragments, which were 
imbedded in the ceiling, and the table on which it rested shattered to 
pieces. These were among my most dangerous experiments witli 
this terrific compound ; sulphuret of carbon disarms it of explosion. 
It is not likely that liquid carbonic acid has been used by Captain 
Warner, for the change of temperature, amounting only to a very few 
degrees, might cause an explosion of fearful force. 

**The power of fulminating mercury, under percussion, is very 
terrible ; it is used now generally in * percussion caps,' as a substitute 
for the • percussion powder,' formerly employed, which I was among 
the first to recommend : it ignites at a temperature not much above 
200^ Fahrenheit, which forms a chief source of danger in its use. 
When simply ignited, it merely flashes like gunpowder, but does not 
detonate ; when a portion of it is put on plate glass and ignited, it im- 
parts to the surface of the glass a brilliant film of reduced mercury, 
forming a pretty mirror, and I find also that if a little be placed on a 
slip of paper, and held over the flame of a spirit lamp, it inflames ; 
the paper is not charred, neither is it perforated^ which happens always 
in the case of other explosive compounds." — Mining Journal, 

ANALYSIS OF BEAUMONTITE. 

M. A. D. Delesse has analysed this very rare mineral, found in 

the United States, and named in honour of M. £lie Beaumont. The 

results are — 

Silica 64-2 

Alumina 14*1 

Lime 4*8 

Magnesia 1*7 

Protoxide of iron 1*2 

Water 13*4 

Soda and loss '6 ' 

100- 
It appears from this analysis that beaumontite should be classed 
with the zeolites, and that it contains more silica than any one hitherto 
described ; it is undoubtedly to this circumstance that its resistance to 
acids is owing, and also its hardness, which is nearly equal to that of 
phosphate of lime. — Ann. de Ch. et de Phys.^ Decembre 1843 ; 
Philosophical Magazine ^ No. 158. 

KILLING WHALES BY PRUSSIC ACID. 

It is known to most persons that, besides the established and ortho- 
dox mode of killing Whales, usually adopted in the polar fisheries, 
several others have been devised b-j m^emoMLS ^^rsons, and some of 
these have been tried with indifietenX. s\xcee«&. ^\iOck.^?k&^^cass&'«>^ 
ehe plan for slaughtering the \evVa.t\MMaB ^>i ^wi^ ^\i^tw^ x^e*s^ 
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into their obese bodies, which certainly killed the animal — ^when they 
hit him, but left the carcase valueless. But amongst all the schemes, 
perhaps the most singular, as well as novel, is that which a Frenchman 
of German extraction, M. Ackermann, has lately proposed. It con- 
sists in killing the whale by shooting a dose of prussic acid into him, 
contained in the extremity of a suitably formed harpoon. It seems 
likely that the whale fishers would be often the worse of their own 
weapons. 

ANTIDOTE FOR PRUSSIC ACID. 

Some recent experiments made by Messrs. T. and H. Smith, of 
Edinburgh, with a view to discover an Antidote for Prussic Acid, have 
been brought to a successful termination. The sulphate of iron, 
commonly called green vitriol", was lately stated, by Sir G. Lefevre, 
to be an antidote to this poison. It is not so, as the Messrs. Smith 
showed in reply. However, the presentation of oxidized iron to the 
deadly acid is in reality the fundamental feature of their own discovery. 
Only it was necessary to find out how to present it to the acid in the 
shape in which the acid will combine with it. The iron, as the late 
experiments demonstrate, must be in a state partly of peroxide, and 
partly of protoxide, when combined with which only will the acid 
form the desired compound, a compound well known as Prussian blue, 
which is perfectly harmless in the stomach. It was the observation, 
that, in that salt, the iron was peculiarly and doubly oxidized, which, 
while showing the uselessness of common sulphate of iron, suggested 
the formation of another combination of the sulphuric acid with the 
oxidized metal, which might take up the prussic acid, and form 
Prussian blue. The accomplishment of this combination constitutes 
the antidote. The prussic acid is turned in the stomach into Prussian 
blue ; there an inert harmless body. — Scotsman. 



POISONING BY ARSENIC. 

M. Grimaud, a chemist at Poictiers, has proposed a mode of 
rendering Poisoning by Arsenic more difficult. He recommends that 
this article shall be sold only when mixed with a certain quantity of 
sulphate of iron and cyanuret of potash. About one per cent, of each 
substance would, he alleges, be sufficient. The arsenic, thus qualified, 
shows itself either by colour or smell, when used in the various ali- 
ments fit for man. Thus, arsenic prepared this way, and thrown into 
warm meat soup, gives immediately a green bronze colour ; into hot 
milk, an opal ; into red wine, a violet ; into bread, a deep blue ; and 
so on for 20 mixtures on which M. Grimaud has made experiments. — 
GalignanVs Messenger. 

ANTIDOTE FOR ARSENIC AND CORROSIVE SUBLIMATE. 

Professor Murray, in a letter to the Mining Journal^ observes, 
*' an Antidote for Arsenic (arsenious acid) Yiad\oi\^)afteii^^^«v.^^t^^»xs>'\ 
happily f that interesting discovery has been maid^ ^i)tv^'5>^ ^ese.x^^««'*» 
past, and yet ia far from being generally liuoYm. HydTous -pwoxx^fe 
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q^tron is that valuable remedy ; and I can safely assure you, firom 
oft-repeated experiments^ that this antidote is a specific* By referring 
to the red ochrey deposit connected with the water issuing from a 
chalybeate spring, you will know what I mean ; this substance, under 
the name of * reddle,' is sometimes used to mark sheep ; and what is 
called crocus martis is a peroxide of iron. I have given to one animal 
what would have destroyed several ; but when the hydrous peroxide of 
iron was administered at the same time, or in a reasonable period aftff- 
wards, the poison was perfectly inert. This remedy was announced 
from Germany ; but the scepticism with which it was received in this 
country almost exceeds belief. In cases of poisoning by arsenic, the 
stomach-pump is of no avail. I have discovered, moreover, that die 
hydrous peroxide of iron is also an antidote to corrosive sublintate, 
I prepare this antidote by precipitating the oxide of iron from a so- 
lution of sulphate of iron with caustic potassa ; the precipitate is easily 
separated by the filter, and, when washed and exposed to the atmos- 
phere, it will soon assume its characteristic redness." 



TESTS FOR ARSENIC. 

Dr. M. Rosenthal, in his lecture on the Tests for Arsenic, de- 
livered at the London Mechanics' Institution, states — Metallic arsenic 
is hardly endowed with any poisonous properties ; but its oxides and 
sulphates are the deleterious compounds. The different poisonous 
compounds are — 

1 . The sub-oxide of fly-powder. 

2. The white oxide, or arsenious acid. 

3. Arsenic acid. 

4. Re-al^ar or bi-sulphuret of arsenic. 

5. Orpiment, or sulph-arsenious acid. 

6. King's yellow. 

7. Arsenic of copper, mineral green, or Scheele's preen. 

8. Fowler's solution, containing arseniate of potassa. 

Too much stress should not be laid upon the garlic odour which is 
exhaled at the moment when metallic arsenic is converted into arsenious 
acid, because it is produced by other substances, as phosphorus, zinc, 
and organic matter containing garlic, where there is no arsenic present. 

The tests for the detection of arsenic are — 

Liquid Tests. — 1. The ammonia-sulphate of copper produces a 
grass or apple-green precipitate, soluble in potassa or ammonia, with 
a bluish colour, if arsenious acid ; or a pale bluish-green, if arsenic 
acid. 

2. Ammonia-nitrate of silver produces, with arsenious acid, a lemon- 
yellow precipitate, soluble in ammonia and nitric acid, and in nitrate 
of ammonia ; and with arsenic acid a brick red precipitate. 

3. Sulphuretted hydrogen produces, with arsenious acid, a canary 
yellow precipitate, soluble in ammonia ; and a light yellow precipitate 
with arsenic acid. 

Reduction Tests. — 1. Thepnivcivle is to separate the metal from 
such substances as it may be cotabVned m\Xi. Omkcc^^ ^sAXwaa vat 
being volatile, will stand a bigVi degree oi \i«i^X.-, ^V«^^ «x^\ivi^>sa. 
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«ffy and will adhere to ooldier substances. ¥or this pnrpoiM the sus- 
pected mixture is placed in a glass tube, either with, 1, a splinter of 
charcoal ; 2, powdered charcoal ; 3, tartrate of lime, and then applied 
to heat. 

3. The Oxidation Teat^ for converting metallic arsenic into arsenious 
add, is chiefly employed where there is a doubt whether the black or 
steel crust produced by the reduction test in the glass tube be really 
arsenic, or only organic matter. The tube must be open at both ends, 
and the spot containing the crust heated to redness, when, if arsenic 
be present, the white oxide will be formed, producing the garlic odour. 

4. MaT%K% Tett. — In this ingenious contrivance, the arsenic is 
dissolved in hydrogen, forming that fatal compound, arseniuretted 
hydrogen gas. This gas is burnt, and a cold body being placed above 
the jet, the hydrogen is consumed, forming water, whilst the arsenic 
is deposited under the form of a fallow brown bright metallic stain. 
Some fallacy has attended this plan, however, and it is necessary first 
to be assured that the sulphuric acid and zinc used in the process are 
not themselves contaminated with arsenic. 

5. Rein8ch*8 Test, — This is most delicate, but liable to failure. 
The matter to be examined is to be boiled with hydrochloric acid, slips 
of bright copper sheet being introduced therein ; and if arsenic be 
present, this will be covered with a steel-grey coating. As hydro- 
chloric acid and copper are almost always contaminated with arsenic, 
this test cannot, however, te safely relied upon. 

Dr. Rosenthal stated that the report which prevailed a few years 
ago, that arsenic had been extracted from human bodies, particularly 
from the bones, though poisoning was out of the question, is without 
the least foundation. He had heard it stated by Professor Orfila 
himself, who in 1839 promulgated this report, that he never after that 
time succeeded in obtaining traces of arsenic from a human body, 
unless arsenic had been previously and purposely introduced. 

ACETATE OF IRON AS A REMEDY FOR ARSENICAL PREPARATIONS. 

The hydrated peroxide of iron is of admitted effica.?y in cases of 
poisoning with uncombined arsenious or arsenic acid ; bit according 
to the experiments of Duflos, it is quite ineffectual when these acids are 
combined with bases, as for example. Fowler's solution, or arsenite of 
potash, or arseniate of potash, which last is frequently employed in 
calico-printing, and is consequently easily procured. 

In the uncertainty in which the practitioner may be placed as to 
whether the arsenical poison be free or combined, it is very important 
to administer the oxide of iron in such a form as to produce a 
favourable result ; to this end it is convenient to employ the peracetate 
of iron. 

This compound may be prepared by adding to the hydrated per- 
oxide of iron obtained from the decomposition of four parts of liquid 
perchlbride of iron, three parts of acetic acid of ds.n'&Vt^ V^^> «sA 
anfBdent water to make up 16 parts. 
Tbig liquid, which ia a solution of peracetate of Sxoxx'wSa. «is«a» ^^ 

p 
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base, precipitates anenious and arsenic acid from all their aohitioiis, 
either free, or combined with any base ; 500 grains of it are sofficient 
to decompose 1880 grains of Fowler's solation. 

This result demonstrates that liquid peracetate of iron merits pre- 
ference in cases of poisoning by arsenical compounds. It ahoohl be 
remembered that its power is more rapid in proportion as it is more 
diluted with water ; besides which, large dilution prevents all irritating 
action of the acetic acid set free. — Joum, de Ch. Med. NoYembre 
1844. 

The mode of preparing the above compound is not very dearly 
stated, for the strength of the liquid perchloride of iron is not givoi. 
It may be persumed that peracetate of iron mixed with peroxide is to 
be employed ; the degree of excess of the latter is of little consequence, 
and the strength of &e peracetate is limited by the employment of four 
paits of acetic acid of TOG made up to 16 parts with water, and this, 
it appears, is to be largely diluted -before exhibited. — Edii. PAt/o- 
tophical Magaziney No. 168. 

POISONOUS LEAD MANUFACTURES. 

On Sept. 16, a paper, by M. Chevreui, was read to the Academy 
of Sciences, at Paris, on the injurious effect, in a commercial point oif 
view, of the presence of Lead in certain preparations used in Manu- 
fiictures. He states that he was some time since consulted as to the 
cause of a brown tint which made its appearance in some white shawls 
which, in the finishing process, had been submitted to the action of 
steam. On examination, he found that the parts thus stained were only 
those which had received a preparation of glue, and on analyzing some 
of the same glue he found that it contained oxide of lead, and a smaU 
quantity of oxide of copper. This glue was prepared in the neighbour- 
hood of Lille, and it was ascertained that a quantity of white lead had 
been added to it. 



EFFECTS OF LEAD PIPES UPON WATER. 

Prof. Hare, speaking of the influence of Lead Pipes upon Water, 
says: — Respecting the influence of lead pipes upon the water 
which they convey, it may be sufficient to say, that having used the 
Schuylkill water, so conveyed to my laboratory, in the university, for 
more than twenty- five years, I have never perceived the slightest indi- 
cation of the presence of that metal. Had there been any lead in the 
liquid in question, the re-agents with which I have been accustomed 
to use it must have rendered the impurity evident. 



TO REMOVE CHEMICAL MARKING-INK STAINS FROM LINBN. 

NiTRO-MuaiATic acid has been recommended for this purpose; 
but, without entering into the obvious demerits of this agent, which 
is neither fitted for general use, nor suited for cambric or fine linen, 
Boettger proposes a concentrated solution of Liebig's cyanide of 
potassium as a sure and harmless means of removing the atain of 
marking ink from linen textures. In the preparation of this salt it if 
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essential that the ferrocyanide be as free as possible from sulphate o 
potash, to prevent the generation of a combination with sulphur durinfiT 
the process of heating, which would entirely defeat the object. Name^ 
and marks on linen or wearing apparel, of many years standing, ma7 
be totally and effectually removed from the finest cambric, even with- 
out the slightest injury to its texture, by rubbing the marking gently 
with a rather concentrated solution of this cyanide of potassium, if 
a stain of common writing-ink have been used in addition in marking 
the linen, a hot concentrated solution of oxalate of potash must be 
afterwards applied. The red and black stains produced on the skin 
by the solutions of the salts of silver and gold may be perfectly re- 
moved by a solution of the above mentioned salt. It is necessary, 
however, to observe, that the skin should be intact, as this salt pro- 
duces ill effects if applied to open sores. — Annalen der Chemie und 
Pharmacie. 



RED-HOT PROCESS OF PRODUCING ARTIFICIAL ICE. 

One of the most singularly beautiful experiments perhaps ever de- 
vised, has been recently published by M. Prevostaire, illustrative of 
the repellent power of heat radiating from bodies at a high temperature, 
and of the rapid abstraction of heat, produced by evaporation, or 
generally by such a change of condition as largely increases the volume 
of any body. The experiment is simply this : — A platinum crucible is 
made and maintained red hot over a large spirit lamp. Some sulpburouj 
acid is poured into it from a pipette. Tnis acid, though at common 
temperatures one of the most volatile of known bodies, possesses the 
singular property of remaining fixed in the red-hot crucible, and not 
a drop of it evaporates ; in fact, it is not in contact with the crucible, 
but has an atmosphere of its own interposed. A few drops of common 
water are now added to the sulphurous acid in the red-hot crucible. 
The diluted acid gets into immediate contact with the hea e 1 metal — 
instantly flashes off into sulphurous acid vapour, and such is the rapi- 
dity and energy of the evaporation, that the water remains bshind, and 
is found frozen into a lump of ice in the red-hot crucible, from which, 
seizing the moment before it again melts, it may be thrown out before 
the eyes of the astonished observer. — Mechanics^ Magazine f No. 1066. 



HYDROGEN FURNACE. 

At the late Meeting of the British Association, was read a ** Report 
on a Hydrogen Furnace for "Vitrification, and other applications of 
Heat in the Laboratory," by the Rev. W. V. Harcourt. 

At the request of the British Association, Mr. Harcourt had under- 
taken some years since to make experiments on vitrification. Dr. 
Faraday, in his experiments on glass, had the greatest difficulty in 
procuring perfectly homogeneous masses, arising in most cases from 
the almost impossibility of procuring a regulated heat in the ordinary 
furnaces. Mr. Harcourt, impressed with the advantages which rcight 
be gained for optical purposes, by procuring glasses formed by other 
salts and bases, instituted some experiments with the view of ascer- 
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taining this point. It was condtlered, that if a tribasic phosphate 
formed a glass, and a bibasic phosphate formed a glass, we should have 
in all probability gksses having different optical properties. Ending 
difficulty in proce«ding with fiiese experiments, at the heat given by 
ordinary furnaces, and the risk to which the platina crucibles were 
exposed, he was induced to try the effects of hydrogen burning in 
common air. Br. Dalton was consulted on the construction of the 
first hydrogen furnaces, and he suggested the difficulty which was 
found to arise in practice— that hydrogen gas burning, through small 
orifices, with great pressure, would blow itself out. This difficulty 
was, however, overcome in the management of the apparatus brought 
before the Section. This apparatus consisted of an iron tube, in whjcb 
the gas was generated by the addition of 15 ounces of zinc to three- 
quarters of a pint of oil viti iol and ten pinte and a half of water. The 
gas produced was found to be in ten minutes under a pressure of 21 
atmospheres, in sixteen minutes and a half under a pressure of 25 at- 
mospheres, and in eighteen minutes under a pressure of 26 atmos- 
pheres. The gas was conducted into another cylinder, and from thence 
into the jets, over which was suspended a platina crucible. The gas 
being ignited, at these jets, maintained, with the above charge, the 
platina crucible at a white heat for twenty minutes. Gems had been 
fused by the heat thus generated. Several kinds of jets were used, as 
it might be necessary to surround the crucible with heat, or only to 
apply the heat to the bottom of it. Experiments with this apparatus 
have been made upon the phosphates of antimony, zinc, barytes, and 
cadmium. The results have not been, however, quite satisfactory. 
In some the striee interfered with the transparency of the glass formed ; 
and in the case of the monobasic phosphate of zinc, it was found that, 
to whatever heat the compound may have been exposed, the glass thus 
formed was deliquescent. Tl e reading of this Report was accompa- 
nied by some experiments with the hydrogen furnace in question, for 
the purpose of showing the intense heat which could be produced. 

Dr. Faraday bore testimony to the advantages of this arrangement. 
He had found in all his experiments on glass, in which the elements 
were chemically combined, that crystallization took place. He re- 
garded all common glass as examples of solution, rather than of che- 
mical combination. Borate of lead, and silicate of lead, if fused in 
small quantities, so that they cooled quickly, were transparent, but if 
ftised in masses, which required a longer time, they were in a crystal- 
line condition. Mr. Harcourt remarked, that in the monobasic phos- 
phate of zinc, which was transparent when vitrified, the quantity of 
acid was probably exceeding small, but this glass was striated. Dr. 
Faraday said that some of the purest specimens of American ice show 
similar striee, although it was in a state of exceeding purity, yielding 
the purest of all water when liquefied. — Athencsum, No. 885. 

FUSION OF PLATINA. 

At the late Meeting of the British Association, a communication 
was made, by Mr. Pearsall, on the action of hydrogen on Platina. An 
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experiment was mamed by Mr. Harcourt, in which a platina tube was 
destroyed by an attempt to fuse ultramarine in it. Prof. Liebig stated, 
that phitina was soon fused if exposed to a charcoal fire, from the 
action of the silicon contained in the charcoal. 



PRODUCTION OF FLAMBS IN VOLCANOES. 

M. Leopold Pilla has contributed to the Comptes RenduSt No. 
17t a series of illustrative evidences of these phenomena, and the con- 
sequences that may be drawn therefrom ; and, reviewing what has been 
gtated, he considers that — 

1. Flames never appear in Vesuvius but when the volcanic action is 
enei^tic, and is accompanied with a development of gaseous substances 
in a state of great tension ; they do not appear when the actions are 
feeble. 

2. llieir appearance always accompanies explosions from the prin- 
cipal mouth; only they cannot be observed but in favourable cir- 
cumstances. 

3. They likewise shew themselves in the small cones in action, 
which are formed in the interior of the crater, or at the foot of the 
volcano. 

4. Finally, they are not visible except in the openings which are di- 
rectly in communication with the volcanic fire, and never on the moving 
lavas which are at a distance from their source. 

After this exposition, it is natural to inquire what is the gas which 
produces these flames in Vesuvius ? 



CAB,B0NACE0US DEPOSIT, OR FILM, ON THE LAKES OF WEST- 
MORELAND. 

Although the lakes of Westmoreland, in common with its streams, 
are distinguished for the purity of their waters, yet occasionally their 
surfoce may be seen covered to some extent with a blackish Film. 
D. Davy has observed such a film, or pellicle, drifted, as it seemed, 
by the wind, when very gentle, not only on Windermere, and the Rydal 
and Grasmere lakes, but also on Easdale tarn, a small secluded moun- 
tain lake. 

The matter of this pellicle Dr. Davy has found, on examination, to 
be chiefly carbonaceous, and very like the matter of soot from coal : 
thus, it has deflagrated when heated with chlorate of potash ; it has 
taken fire and consumed without flame before the blow-pipe ; tritu- 
rated with water, so as to be thoroughly wetted, it has sunk ; and, 
under the microscope, it has appeared to consist of particles of ir- 
regular form, varying in size from tq^tt ^^^^ ^^ diameter, or under 
that, to Tsh! ^^ B° inch, or more ; and transmitting, like particles of 
soot, a brownish light. 

Having the properties of soot, must it not be inferred that the mat- 
ter of this film is soot in reality, wafted probably from a distance, 
from the great manufacturing districts of Lancashire and Yorkshire, 
and brought down, when floating in the atmosphere, by rain ; the 
mountains of the lake country acting as great refrigeratories, tending 
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to aire t and condense, or predpitate, the vapoxin rising from lower 
and warmer lerels ? What is in ftiToar of this Tiew is, that thepdlide 
is most commonly seen after heayy rains, succeeded by a cafan or a 
gentle breeze, and also that a similar matter is sometimes obaenred on 
the surface of snow on the remote hills and mountains. 

When it is considered to what vast distances the sand of the desert, 
and Tolcanic sand, and the spray of the sea, have been carried by tlie 
wind, it is easy to conceive that soot, the matter of smoke, may be 
wafted through the atmosphere, even feurther than is required, on the 
supposition tiiat the main source of the film in question is the adjdnii^ 
manufacturing districts. — Jameion's Journal, abridged, No. 73. 



NBW MANUFACTURE OF GAmANCIKB. 

Mr. Frederick Steiner, of Acrington, has patented a new pro- 
cess for obtaining this colouring matter from refuse and spent madder. 
The mode of proceeding is this : — Outside the dyehouse a large fiher 
is constructed by sinking a hole in the ground, and lining it at the 
bottom and sides with bricks without mortar. Upon the bridu is 
placed a quantity of stones or gravel, and above is placed a commOB 
wrapping, such as that used for sacks. Below the bricks is a drain to 
take off the water from the filter. In a tub adjoining the filter is 
placed a quantity of dilute sulphuric acid — sp. gr. 105 , water being 
100. Hydrochloric acid also answers the purpose, but the other is 
preferable. A channel is made ftx)m the dye-vessels to the filter, and 
the madder which has been employed in dyeing, and which is in the 
state technically called spent, is run from the dye-vessels to the filter : 
meantime, such portion of the sulphuric acid is run in and mixed with 
it, as changes the colour of the solution and the undissolved madder to 
an orange tint. The action of the acid is to precipitate the colouring 
matter which is held in solution, and to prevent the undissolved mad- 
der fi'om fermenting. When the water has drained from the madder 
through the filter, the residuum is taken out and put into bags. These 
are placed in a hydraulic press, and the water is as far as possible ex- 
pressed from their contents. Still, however, fi'om one half to two- 
thirds of the remaining weight is water. The compressed material is 
next passed through a sieve. Into 5 cwt. of the madder in this state, 
and placed in a wooden or lead cistern, is added 1 cwt. of the sul- 
phuric acid of commerce, by sprinkling it on the madder through a 
lead vessel similar in form to the common watering-can used by gar- 
deners. The contents of the cistern are then well worked together 
with a species of rake ; and arC next placed upon a perforated lead 
plate, placed about 5 or 6 inches above the bottom of the vessel. Be- 
tween this plate and the bottom of the vessel a current of steam is 
introduced, so that it passes through the perforated shelve, and the 
madder which rests upon it. During this process, which occupies 
from one to two hours, a substance is produced of a dark brown colour 
approaching to black. This substance is garancine, and insoluble in 
the carbonates. The whole material is then spread upon a floor to 
lool ; when cold it is placed upon a filter and washed with cold water. 
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until the water pusing from it is not perceptibly acid. It is then put 
into bags, and a second time subjected to pressure by the hydraulic 
press. It is then dried, and ground to a fine powder under ordinary 
madder stones, and afterwards passed through a sieve. To neutralize any 
acid which may remain, four or five pounds of dry carbonate of soda 
18 added to every cwt. and intimately mixed. The garancine is then 
ready for use. 

ON BRESILIN AND BmSSILEIN. 

BresilinIs the colouring matter of Brazil, Femambuc or Nicaragua 
wood ; this colouring principle was discovered by M. Chevreul, who 
obtained it by treating Brazil wood with alcohol, in the same manner 
as he obtain^ hematin from logwood. 

This process, however, M. Preisser states, yields only an impure 
product ; he procured it by acting on the interior and slighdy-coloured 
part of Brazil wood, in a state of great purity. 

The properties of bresilin are like those of hematoxylin, recently 
jBoAated by Erdmann ; it exists in small colourless needles, which 
appear to be rectangular prisms. Its taste is sweet, with a slightly 
bitter after-taste. It is soluble in water, and the solution may be 
long kept without alteration ; it becomes coloured only on the edges, 
of a lively red colour. By boiling, the colouring takes place much 
mote rapidly ; the liquor becomes of a fine crimson-red colour, and if 
this red coloured liquid is evaporated, it deposits numerous satin-like 
crystals, of a bright and very fine red colour. 

The action of chromic acid and the alkaline chromates is very re- 
markable ; and it is the more important to insist upon this action, as 
it explains numerous important applications in calico printing. 

As soon as chromic acid, or bichromate of potash in fine powder, is 
added to a concentrated solution of bresilin, brisk effervescence ensues, 
and by distillation the liquor yields a notable quantity of formic acid, 
tiie liquor becoming of a deep brown colour, and after some hours a 
deep crimson lake separates. This lake is formed of the modified 
colouring matter {brerilein) and oxide of chromium ; when it is washed 
with diluted hydrochloric acid, the colouring principle is dissolved, and 
pure green oxide of chromium is left. 

When solution of ammonia is poured directly upon the crystals of 
bresilin, they become immediately of a deep purple-red colour ; but 
without the contact of air little change is produced. 

Potash and soda give with bresilin, in contact with air, the colour 
of venous blood, which hydrochloric acid precipitates in an hour. 
Lime water reddens the solution of bresilin ; nitrate of silver and 
chloride of gold are reduced when boiled with bresilin, while acetate of 
lead gives a whitish-yellow precipitate, becoming brown by drying. 
When decomposed by heat, no traces of ammonia are perceptible. 

It will appear by calculation that bresilin is converted into bresilein 
by absorbing two equivalents of oxygen from the air. — Joum, de 
Pk. et de Ch. 
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PKEPAKATION OF A BEAUTIFUL GREEN COLOUR WITHOUT AKSBNIC. 

48 lbs. of sulphate of copper, and 2 lbs of bichromate of potash, are 
dissolved in the requisite quantity of water, and 2 lbs. of carbonate of 
potash (peariash) and 1 lb. of chalk added to the dear solution. Hie 
precipitate is pressed, dried, and rubbed to a powder. This colour ii 
not so beautiful as the Schweinfurth gp'een, but is peculiarly well adapted 
for painting dwelling-rooms and workshops, there being no fear of any 
poisoning from arsenic. By varying the proportions, a number oi 
different tints of this colour may be obtained. — From the German, | 

ADULTERATION OF TOBACCO. 

Dr. Bateman has described to the British Association, Mr. 
Phillips's method of discovering Adulteration in Tobacco. The basb 
of this plan is the ascertainment and comparison of the relative pro- 
portions of soluble and insoluble matter in tobacco ; water being the 
solvent. Numerous experiments have proved that ev^ kind ci v^e- 
table matter has a determinate portion, which is soluble in water ; tiius 
rhubarb-leaves range from 18 to 26 per cent., and horse-radish, kttuce, 
oak, elm, and many others, have their definite limits. This amount, 
with reference to tobacco, in no case exceeds 55 per cent, of the to- 
bacco : and thus if tobacco be adulterated with matter soluble in water, 
the extractive or soluble part is increased, whilst the ligneous and in- 
soluble matter are correspondingly decreased. A sample of genuine 
tobacco, by careful manipulation, affords 50 per cent, of soluble 
matter, and when another portion of the same tobagco has been mixed 
with 15 per cent, of soluble matter, the sophisticated article can con- 
tain only 85 per cent, of tobacco; and it would be found by experi- 
ment to afford to water 57*5 of soluble, and 42'5 of insoluble matter, 
thus affording proportions for calculating the actual amount of adulte- 
ration introduced. 



GREEN teas OF COMMERCE. 

Mr.Warington has communicated to the Chemical Society a series 
of interesting observations and experiments on the Green Teas of 
Commerce : from which it appears that all the green teas that are im- 
ported into this country are faced or covered superficially with a powder 
consisting of either Prussian blue and sulphate of lime or gypsum, as 
in the majority of samples examined, with occasionally a yellow or 
orange-coloured vegetable substance ; or of sulphate of lime previously 
stained with Prussian blue ; or of Prussian blue, the orange-coloured 
substance with sulphate of lime and a material supposed to be kaolin, 
as in the original sample ; or of sulphate of lime alone, as in the un- 
glazed varieties. It is a curious question what the object for the em- 
ployment of this facing can be ; whether, as when sulphate of Ume 
alone is used, it is simply added as an absorbent of the last portions of 
moisture which cannot be entirely dissipated in the process of drying, 
or whether it is only, as Mr. Waringtou believes, to give that peculiar 
bloom and colour so charactemtVc oi l\ie N%x\fc\!\a% q\ ^g^««ci \«b.^ tssd 
which is BO generally lookfid tot \>y tXie coiiWMaax,\Jaai.>^^"^«cX \:k\*^fc. 
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green cotour, as in the unglazed Tariety, affects the selling price most 
materially. This sorely can only arise from the want of the above 
facts being generally known, as it would be ridicolons to imagine that 
a painted and adulterated article, for such it must really be considered, 
should maintain a preference over a more genuine one. 

ESSENCE OF HOPS. 

Propessob, Redtenbacher has observed, that of the constituents 
of the Hop, the bitter substance, (lupuline, ) the astringent substance, 
and the aromatic oil, are the only substances which enter into the 
composition of beer. The aqueous extract of hop, prepared by boil- 
ing, may easily be preserved, and 12 lbs. of it correspond to 1 cwt. of 
hops ; it contains the first two constituents. The oil of hops, which, 
in the usual method of employing the hop, is volatilized for the greater 
part, may be obtained by distillation with water ; 1 cwt. of hops would 
afford 3 oss. If, then, in brewing, extract be employed inst^ of the 
hops, and the oil added when the beer is filled into the fermenting vats, 
ttud brewer would save all the expense for store-room for hops, avoid 
all the risks of the hop trade, could not easily be cheated, would be 
able to determine with greater certainty the quantities necessary to be 
added, and would require less hops , from the saving effected in the 
quantity of oiL The expense of obtaining the extract and oil from one 
hundred of hops would not amount to any great deal, and by this a 
fourth of the hops would be saved on account of the oil ; so that when 
the price of hops stood at 120 florins per hundred, there would be a 
clear saving of 25 florins on the hops alone. A but of beer would re- 
quire about 2 ozs. of extract, and 11 grains of oil.'' — Polytechnic 
Review, 



NEW ASTRINGENT TOPICAL REMEDT. 

A Remedy long well known for contusions of horses has recently 
been used in France, by Dr. Putegnay. He has employed it with suc- 
cess in sprains ; contusions, with or without wounds ; in fractures 
with enormous tumefaction and vast effusion of blood ; in erysipelas, 
incipient whitlow, and varicose ulcer. It is 500 parts each of alum, 
and sulphate of iron; sal-ammoniac, white vitriol, and oxide of 
copper, of each 30 parts. The whole are to be fused at a gentle heat, 
and a small piece is to be dissolved in water, a cloth dipped in which is 
to be placed over the part affected. 

NEW SAFETY LAMP. 

At a meeting of the Literary and Philosophical Society, Newcastle, 
Mr. Henry Smith, of that town, described a lamp invented by him, 
or, as it may rather be called, an improvement on Stephenson's lamp, 
still in part adhering to the principles of the Davy. By a careful con- 
sideration of the subject, Mr. Smith has come to the conclusion that 
more air is admitted in the Davy than is necessary \a vck:^^Qit\. q.^\£l> 
hnstioa, Stepbenson's lamp admits but a sin«\\ c^«xi\i\.'^ ofLva^vKA 
ig thus eauJy put out by a change of poaUJoa, oi a cmtk^ixV* oil ^^t ^^^^ 
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when the atmospheric air is deteriorated by the mixture of hydroga, 
safficient oxygen is not admitted » and the light is eztingnidied : it, 
therefore, shows when the air is impure, but so sensitiTely, that it is 
extinguished before any accident can occur. Mr. Smith's lamp re- 
sembles the Davy in the brass reservoir and top, and the same kind of 
wire gauze, but in addition, at the bottom of the wire gauze, there is a 
hollow metal beading, which constitutes an air chamber, opening into 
which, from the outside, is a series of holes, so apportioned that the 
flame cannot go out until the air becomes too vitiated for a man to 
breathe in it ; inside the wire gauze is a glass cylinder, with a copper 
top, perforated with holes ; the gauze fits close to the copper top, and 
is held fast by a screw, which also carries the glass. In this lamp it 
will be seen tiiat the flame could not ignite the inflammable gas oat- 
side, without passing in a downward Erection through the gauze first, 
then the air chamber, and lastly through the perforated head. The miner 
eannot light his pipe at the flame, the danger of ignition from partides of 
fine coal-dust is avoided, and, should the glass be broken, the lamp is 
still a Davy lamp.'' — Meehames* Magazine, No. 1091. 

THE PATENT KINDLE ENOINE. 

This ingenious implement has been patented, for the purpose of pro- 
ducing instantaneous light. It consists of a glass vessel, the diauMBter 
of a large tumbler, and about twice as high, covered with a well fitting 
brass lid ; from this lid an inverted glara tube is suspended to act as 
a gasometer, and within it is suspended a piece of zinc. In putting it 
into a working state, a mixture of vitriol and water is poured into the 
outer vessel, and this coming into contact with the zinc, evolves 
hydrogen gas, which is collected in the glass gasometer always ready 
for use. On the brass lid a tiny lamp is affixed, and a small chamber, 
in which is placed a piece of platina wire. In striking a light, all that 
is necessary is to press down a spring like the key of a flute ; this at 
once opens a valve to let the hydrogen play on the platina, and makes 
the lamp to place itself in a line with the flame produced. After being 
lighted, it moves out of the way, and the valve closes in readiness for 
a succeeding operation. — Paisley Advertiser, 

SECRETION OF CARBON BT ANIMALS. 

On May 2, Mr. Robert Bigg, F.R.S. submitted to the Royal 
Society, the following: — 

The author finds that the mean of the results of different experi- 
mentalists as to the quantity of carbon excreted by respiration from 
adults, during twenty-four hours, is 5963 grains ; whereas the wdght 
of the carbon contained in the whole of the food, both solid and 
liquid, received into the body during the same period, as ascertained by 
the analysis of each article of diet, made by the author, falls very short 
of that quantity ; varying in different cases from 3002 to 4800 grains. 
The same inference is draNvn from ex^«tvme,uta made on a mouse, 
weighing 181 gruns, confiiied m«Lw\ifc \xv^l«t \.^«d^:^.€c^ *wsj^\ 
dunng which time it conaumeA iood. couX«fla2Q!5^^^V\k ^xisa&^c»£ws^> 
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and gave out, in the respired air, 741*2 grains of carbon, bdng 196*7 
grains more than it had received ; and it had also gained in absolute 
weight 27 grains. The conclnsion which the author deduces from 
these experiments is, that carbon is actually formed, or secreted by 
animals. 



MANURES. 

As it appears from Mr. Gyde's calculations in the Agricultural 
Oazette^ p. 222, amply borne out by those of Liebig and Mr. Bree, 
that the annual urine of each individual contains 67 lbs. of solid 
matter, equal as to its manuring properties to guano, it follows that its 
yearly value at the price of the latter (j^lO per ton) is full 5s. and 
consequently that, if the urine of the 2,000,000 of inhabitants of 
London were collected and applied as manure, its annual value would be 
;^500,000, equal to ten per cent, on a capital of if5, 000,000 — a sum 
amply sufficient to pay for the outlay necessary to have a separate 
system of drainage pipes for the metropolis. Why, then, with our 
superfluity of capital, is not a company organized for this purpose ? 
"Wliat folly to send, at vast expense, for guano from Peru and Africa, 
when we can have at home as good manure for less money ; for if the 
other contents of the water-closets be excluded, the product would be 
in value far more than 58. per head. Even in the httle Italian state 
of Lucca, the farmers (who rarely occupy. more than from ten to 
twenty acres of land each) readily give a sum equal to £\ a-year for 
the contents of the cesspool of a family, and fetch it in large water- 
carts from Pisa — a distance of 15 miles ; and as manure is at least 
twice as dear here, it follows that the annual value of the contents 
of the water-closets, &c. of the 5,000,000 of families of the United 
Kingdom is j^l 0,000,000 sterling, of which full half, or 5,000,000, is 
wasted— equal in value to 500,000 tons of guano, of which manure we 
are actually fretting about the possibility of exhausting the supply, 
when we voluntarily waste an amount of manure at home equal to 1000 
cargoes, of 500 tons each, of it annually ! And if to this we add only 
half of Mr. Gyde's estimated amount of the manure from cattle 
(j6f30,000,000) as being wasted, we have j^20,000,000 every year 
thrown away — a sum as large as we could possibly gain even if our 
exports of manufactures were trebled, and increased from j^50,000,000 
—their present amount — to j^ 150,000,000 ; for every one knows that 
;^20,000,000 on an export of j^l 00,000,000 would be a large profit. 

PHOSPHOBIC ACID IN lONEODS ROCKS. 

Dr. Fownes, by careful analysis, has ascertained the presence of 
Phosphoric Acid in various Rocks of Igneous Origin. Those which 
he examined were principally the following : namely, 1. The fine 
white porcelain clay of Dartmoor, resulting from the disintegration of 
the felspar of the granite of that district. 2. Dark grey vesicular 
lava from the Rhine, used at Cologne as a bu\Vd\Ti^-%to\i<&. ^. ^^^^^s^^m^ 
tnuAjrte Avm the Drachenfell, near Bonn. 4. I^«x^ "cn^i «^^^N5\< 
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scoriaceous lava from Vesuvius. 5. Compact dark green basalt, or 
toadstone, from Cavedale. Derbyshire. 6. Dark blackish-greei^asalt, 
from the neighbourhood of Dudley, nermed Rowley-raffff. 7. Andeot 
porphyritic lava, containing numerous crystals of hornblende, from 
Vesuvius. 8. A specimen of tufa, or volcanic mud, also from Vesuvius. 
The author infers from his analysis that phosphoric acid is a very 
usual component part of volcanic rocks, and is a principal source of 
the remarkable fertility possessed by soils derived frx>m their dis- 
integration. 

LINES OF INQUIRY CONNECTED WITH THE THEORY OF AGRICULTURE. 

Dr. Daubeny, Professsor of Rural CEconomy in the University of 
Oxford, in a *' Lecture on Institutions for the better Education of the 
Farming Classes, especially with reference to the proposed Agricul- 
tural College near Cirencester, &c. delivered at the Botanic (^otlen, 
Oxford, May 14, 1844,'' instances a few Lines of Inquiry connected 
with the Theory of Agriculture, which are very important. 

The first of these relates to the power which plants possess of sub- 
stituting one ingredient for another ; as, for example, soda for potass, 
lime for magnesia. 

The inquiry may, for convenience sake, be distinguished as follows : — 

1 . How far have plants the power of substitnting one fixed princi- 
ple for another ? 

2. How far will their growth be affected by the absence of one of 
the ingredients which they usually contain, provided the rest are sup- 
plied to them in a sufficient quantity ? 

3. Are there any ingredients which, if present, are taken up by a 
plant, but the absence of which does not affect its growth or healthy 
condition ? 

4. What becomes of a fixed ingredient which a plant does not 
assimilate? Is it first absorbed and afterwards excreted, or is it 
rejected in the first instance by any power of selection which the 
secreting surfaces may possess ? 

It would be interesting to note the rate of growth in a plant, 
plentifully supplied with all the fixed ingredients which it derives 
from the soil, but obtaining no supply of carbonic acid or of ammonia 
from any other source than from the atmosphere, as compared with 
that of another in which the fixed and volatile ingredients were both 
famished in equal abundance. This inquiry might consist — 

1st. In ascertaining the relative growth of two plants, the one 
manured with burned bones, or superphosphate of lime, and with 
silicate of potass ; the other also supplied with ammoniacal salts. 

2dly. In ascertaining the effect upon the crops of a given weight of 
stable dung from which the liquid part had been carefully washed 
away, as compared with that of the same amount where the latter had 
been carefully preserved. 

Another very important train of inquiries connected with agricul- 
ture relates to the power which plants possess of decomposing chemical 
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compoimds-^the limits within which this power is drcumscribed — and 
the conditions under which it is exercised. 

Thus distinct experiments are requisite to determine whether plants 
can decompose sulphate of ammonia, sulphate of lime, sulphate of 
magnesia, sulphate of soda, &c., as well as the chlorides of sodium, 
of magnesium, and of calcium ; whether nitrates are converted into 
carbonates under the influence of vegetable processes, &c. 

Another question, of much practical as well as theoretical moment, 
relates to the degree in which the adhesive or cohesive affinity which 
subsists between the parts or particles of bodies may act as a counter- 
acting power to that of assimilation. How far, for instance, will the 
secretion of lime by a plant be favoured by the earth having already 
passed through the system of an animal, as in the case of an oyster- 
shell, shelly marl, &c. ? What difference will there be in the fer- 
tilizing effect of phosphate of lime when derived from bones, or from 
a rock possessing the same chemical constitution, but a different 
mechanical texture ? 

It might be interesting to manure the land with lime obtained from 
the harder descriptions of limestone and from the softer ones — from 
one sort destitute of organic matter, and from another composed of 
it ; or with bones and with the phosphorite of Estremadura. The 
fertilizing influence of a comparatively small dressing of phosphate of 
lime treated with sulphuric acid, seems to show that in the ordinary 
condition in which bones are used as a manure the cohesive attraction 
which binds together their particles is but slowly overcome by the 
decomposing agents to which they are subjected. 

Another set of inquiries will relate to the theory of rotations and 
of fallows, subjects on which our present knowledge is purely em- 
pirical, and therefore imperfect and unstable. 

It remains, for instance, to be seen what may be the difference 
between the fertility of a soil exhausted by bearing a succession of the 
same or of different^kinds of crops, without being in the meantime 
refreshed by manure. 

The above may serve as examples of the kind of researches which 
might be undertaken on an experimented farm, but which can hardly 
be expected to be elucidated in the ordinary routine of farming : others 
more especially relating to the soil may be pointed out, which come 
under the same category. 

Thus, it remains to be ascertained whether phosphoric acid is gene- 
rally present in the soil — ^whether its quantity is proportionate to that 
of the shells which the rock contains — how it can best be disengaged 
from its combination with the other ingredients of the rock, and be 
presented in a soluble form to the plant — whether it is generally 
associated with fluoric acid in secondary rocks as it. is in primary 
ones — ^and whether the presence of the latter be favourable or injurious 
to vegetation. 

It is a disgrace to the nation that so little of a public kind has as 
yet been accomplished with reference to points on which the whole 
practice of husbandry turns, especially when, as in the instance of the 
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determination of the constitaents of the ashes of plants, the labour 
involred is such as places the research almost beyond the reach of sa 
unassisted individofd. 



PHOSPHORITE IN ESTREMADURA. 

Prof. Daubent and Capt. Widdrin^n haTe stated to the Geo- 
logical Society, that the Phosphorite rock, the extent of which had 
bc«n greatly exaggerated by Spanish writers, is situated at a short 
distance from Logrosan, a collage of Estremadura. It lies in an ex- 
tensive clay slate formation, and is interstratified with the slate, 
appeariug on the surface for about two miles, presenting a breadth of 
usually about twenty feet, and a thickness, as far as could be ascer- 
tained, of ten. Its presence does not appear to communicate fertility 
to the soil. It is composed of phosphate of lime, associated with 
fluoride of calcium, oxide of iron, and silica. The authors examined 
it with a view to its employment as a manure ; hut great difficulties 
exist with respect to its transportation. 



ON 6DAN0. 

At the late Meeting of the British Association, Mr. 'Warington 
read a notice intended particularly to draw attention to the imperfect 
manner in which the estimation of the nitrogen in the analysis of Guano 
was given to the agriculturist. On the quantities of nitrogen depended, 
in a great degree, the value of a given sample, whereas in general the 
quantity of ammoniacal salts was only given. It appears, from the 
use of guano in the production of the prussiate of potash, that the 
quantities of this element are always understated. 

A conversation ensued as to the relative value of the Peruvian and 
African Guano. It was remarked, that in some cases it had been 
found, that the weight of the ear produced by the use of guano was 
too great for the stalk to support ; consequently it fell, and the grain 
was injured ; and information as to a means of giving greater stiffiiess 
to the straw was much to be desired. Mr. Hunt stated, it had been 
found in the west of Cornwall, that the use of the China stone, a de- 
composed granite, the felspar of which contained much silicate of 
potash, produced a straw of a very remarkable degree of stififness. 
Mr. Warington suggested that silicate of soda might be readily 
formed at all places near the sea, by calcining together sea-sand 
and common salt. This led to a conversation on the power which 
plants possessed of substituting soda for potash in different dis- 
tricts. Professor Liebig said, he had been engaged in the analysis 
of plants growing in different districts extending from Giessen to the 
sea. It was found that corn, peas, beans, and grass, contained a larger 
portion of soda as they grew nearer and nearer the sea coast : tnus 
satisfactorily proving, that plants could substitute soda for potash, 
without injury to their growth. No plants were found in which there 
was not potash, but there were many in which there was no soda. It 
had been asked in what proportions soda and potash were found in the 
animal economy ? Soda existed largely in the bile and blood — ^potash 
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tVBS fband most abundantly in the moFcles ; hence the reason wai 
evident why the nse of soda (common salt) with the food of man, was 
universal. It was quite evident that plants could substitute one con- 
stituent for another — it had even been found, that in the tobacco plant 
lime had been replaced by potash. In answer to other inquiries, 
Professor Liebig remarked, that the alkalies in plants were not in com- 
bination as organic constituents ; they could be dissolved out. 
Carbon, on the contrary, formed a part of their structure. Carbonic 
acid was absorbed by plants, and served, uniting with hydrogen and 
with water, to form a series of compounds containing varying propor- 
tions of these elements. An organized body is formed by the action 
of chemical forces ; its structure shows it is not the result of physical 
force. We have the formation first of the vegetable acids of sugar, &c. ; 
oxalic acid, tartaric acid, and citric acid, were vehicles of transfer* 
combining as they did with the potash or soda of the plants, from which 
were at length separated the carbon which went to the composition of 
the vegetable structure. 

Sir John Johnson observed, that the value of guano was supposed 
to depend on the quantity of uric acid it contained : he begged to in- 
quire if any experimental evidence existed as to the qualities of this 
acid as a stimulant or otherwise. Professor Liebig stated, that there 
was not a single experiment on uric acid — that all which had been said 
as to its advantages was mere assumption. Dr. Tilly made some re- 
marks on the fact, that the skin of the leg of a gull had been found 
by him. in guano, the entire bone of the leg being dissolved out ; seal 
skin had also been found, but no bones. Mr. Hunt stated, that of two 
cargoes of African guano which arrived at Falmouth, one entire cargo 
consisted of decomposed seals. In this he found the skin with the fur 
quite perfect, and a great number of bones far advanced in decomposi- 
tion. It appeared, on inquiry in various quarters, that half a century 
since the seal fishery was carried on roost extensively on that coast, the 
seals were all taken to the shore, the oil extracted, and the remains 
thrown into large heaps : thus, on this particular spot, had accumulated 
those immense heaps, which they had been removing as the production 
of birds. Its value as a manure was not less than that of true guano ; 
analysis giving very nearly the same results in the two samples 
examined by Mr. Hunt from these ships. 

Mr. Teschemacher observes : — It appears from the various analyses 
which have been made of South American and African guano, that 
among the numerous ingredients of which it is composed, it is stated 
in nearly all* of them to contain uric acid combined with ammonia. A 
parcel of guano, however, which he had recently occasion to examine, 
brought from the coast of Africa, Mr. Teschemacher found to contain 
4 per cent, of humic acid combined with ammonia, with scarcely a 
trace of uric acid. The soluble parts of this guano in water gave a 
very reddish-brown solution, very difficult to filter. Upon addition of 
acetic acid a brown fiocculent precipitate was produced, possessing all 
the properties of humic acid. The solution was left of a light yellow 
colour, and now passed through the filter with the greatest facility. 
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From the great resemblance of the dark solution to that of the fiqaor 
which nms from dung-hills, and which is considered to contain the 
most valuable part of tiie manure, Mr. Teschemacher had no doubt 
that on account of the presence of humate of ammonia in this guano 
it will act powerfully upon vegetation, in addition to its other ingre- 
dients, which are those usually contained in other guano. 

The results of various analyses of guano will be found in the PkilO' 
iophieal Magazine, No. 160. 

The following is an analysis of a sample of guano from the island 
of Ichaboe, received from Mr. James C. Kemp, of Liverpool, and 
which is superior to most samples from other parts of Africa, which 
we have anedysed : — 

Ammonia, partly in the state of carbonate 10*0 

Bone phosphate of lime, including a portion of oxalate of linie 24*0 

Uric or litnic acid 4*0 

Alkaline salts, consisting principally of chloride of sodium 8*5 

Phosphoric acid 4*0 

Moisture, including a small portion of organic matter, volatile at 

2128°F 24*0 

Traces of silica, iron, &c 05 

Other organic matter, &c 80*0 

100*0 
The chief portion of the ammonia is in combination with the phos- 
phoric and uric acids, and the remainder with carbonic add. — Watt, m 
the ChemiaL 

Professor Johnston, in his lectures, observes that the word guano was 
an old term, and one which had been imported into this country from 
South America. It was now, and had been long, given by the Pem- 
vians to the dung of sea>fowl, which, from the remotest era, had been 
gathered on certain islands on their coast, and was still represented by 
metamorphosis analogous to that by which alcohol and carbonic add 
are produced from sugar. This opinion of the origin of fat has recently 
been called in qaestion by M. Dumas, who contends, that the whole 
fat of an animal has been furnished ready formed, in that state, by the 
food itself, and cites an experiment in which a goose has been fed for 
some time upon maize, supposed to be free from fatty matter, the 
starch of the grain appearing to have generated the fat found in the 
bird, an inference which he rejects by showing the maize itself con- 
tains a large quantity of oil : it therefore became desirable to obtain 
additional evidence on the subject. In an experiment at Giessen, 
three young pigs were fed during thirteen weeks on peas and potatoes, 
the quantity of fat contained in these vegetables being calculi^d from 
the researches of Braconnot and Fresenius. It was found, at the ex- 
piration of that time, that the bodies of these animals contained no 
less than about seventy pounds more fat than could possibly have been 
given in the food, and which was therefore inferred to arise from an 
alteration of the starch. An equally satisfactory experiment is de- 
scribed by Boussingault, in which the butter furnished by a cow was 
found to exceed greatly the fat of the food. The author then states 
the result of a chemical examination of hay and straw with reference 
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to fatty matter, and describes them to contain about 1*5 per cent, of 
a crystalline waxy matter, mixed with chlorophyll, altogether different 
from ordinary fat. The excrements of a cow, fed on those substances, 
corresponded very closely to the whole quantity contained in the food ; 
80 that it appears quite evident that the fat of the butter does not arise 
from this source. The author concludes with observations on the com- 
position of maize, which contains very different quantities of oil, from 
1 to 9 per cent, in different localities. 

A brief account of "Guano" will be found in the Year -Book qf 
Facts t 1844, p. 235. The contributions to its history and economy 
have since been so numerous, that we have only attempted a resume of 
the more important investigations. 

ANALYSIS OF ANCIENT AND FOSSIL BONES. 
BY MM. OIRAROIN AND PRBISSER. 

The authors found that human bones taken from various ancient 
tombs contained from less than 1 up to 8 per cent, of phosphate of 
magnesia, and in one case the boues of an infant taken from a Gallo- 
Roman tomb at Rouen were found to be of a fine chrome-green co- 
lour, and contained 3*1 per cent, of carbonate of copper, for the exist- 
ence of which no sufficient cause appeared. 

In ancient buried bones, as well as in the fossil bones of animals, the 
authors always found a much greater quantity of phosphate of lime than 
in recent bones. Under certain unknown circumstances, this salt 
suffers some curious modifications, by which it is converted into, for 
the most part, sesquiphosphate of lime, which crystallizes in small 
hexagonal prisms on the surface of the bones. This transformation is 
effected without either loss or gain of elements, and solely by a simple 
change in the relation or the position of the elementary atoms of the 
salt, so that the subphosphate of lime, the original composition of 
vdiich is 8CaO,3P2C)5, is divided into two more permanent com- 
pounds, neutral phosphate and subsesquiphosphate, the production of 
which is explained by the following equation : 

8CaO, 3 P2O5 = (2CaO,Pa05) X (3CaO,P205.) 

It is very probable that it is the tendency of the subsesquiphosphate 
of lime to crystallize which occasions its formation. Many facts prove 
the mobility of the elements of phosphate of lime, and the property 
which it possesses of undergoing slight changes in its constitution ; 
without these two circumstances, it could not, as observed by Ber- 
zelius, perform the functions which render it so important in the ani- 
mal and vegetable economy. The crystals which form on the surface 
of burnt bones are identical with the apatite of mineralogists. 

The authors were unable to detect the slightest trace of fluoride of 
calcium in ancient human bones, whereas they always met with it in 
fossil animal bones ; the existence of this salt in recent human and 
animal bones is more than doubtful. MM. Berzelius and Morichini 
are the only chemists who have stated its existence in recent bones. 
Fourcroy and Vauquelin, Klaproth, Dr. Rees, and the authors of this 
paper, were not able to detect it in fresh bou^s. 
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It follows from these introdactory statements, tbat at any rate the 
presence of fluoride of calcium, even if it ever exist in recent bones, 
is accidental, and not constant, and that as this salt exists in all fossil 
bones, it must necessarily have arisen by infiltration from without, for 
neither mineralization nor fossilization has the power of creating mineral 
substances. 

When, therefore, fluoride of calcium is found in notable qnantity in 
any unknown bone, it may be considered as a fossil bone of an antidi- 
luvial animal, and not as a human bone. — Ann, de Ch, et de Pkyt.y 
Novembre 1843 ; Philos. Mag, No. 157. 

THE TAGUA NUT, OR VBOETABLB IVORY.* 

At a meeting of the St. Andrew's Philosophical Society, Professor 
Connell exhibited specimens of the Tagua Nut or Vegetable Ivory, 
both in the natural condition and carved into ornaments ; and stated 

* There is an article now coming into general use, called a v^petable ivory, 
concerning which we have had so many mquiries, that we shall probably be 
gratifying our readers by a moreparticular account of it than we can give in 
the notices to correspondents. The ivory-nut is the mroduce of a tree firand 
on the banks of the river Magdalena, in that part of South America fbrmerly 
called New Granada, but now constituting the Republic of Ckilumbia. Hum- 
boldt and Bonpland found it at places called Barancas Vermeias and Ibsgne, 
at the foot of Mount Quindiu, and also on the Bio Opon and Caon di Chncuri. 
The Spanish botanists Ruiz and Pavon also met with it in the groves of Fern 
in the hotter part of the Andes, and named it Phytelephas macrocarpa; the 
Prussian botanist, Wildenow, chang:ed the name, without sufficient reason, to 
Elejphantusia macrocarpa ; but his bad example is not followed. The natives 
of Columbia call it Tagua, or Cabeza de Negro (Negro's head), in allusion^ we 
presume, to the figure of the nut. Almost all we know about it is contamed 
in the following memorandum, published by the Spanish writers above men- 
tioned :— " The Indians cover their cottages with the leaves of this most beau- 
tiful palm. The fruit at first contains a clear insipid fluid, by which travellers 
allay their thirst ; afterwards this same liquor becomes milky and sweet, and 
it changes its taste by degrees as it acquires sohdity, tiU at last it is almost as 
hard as ivory. The liquor contained in the young fruits becomes acid if they 
are cut from the tree and kept some time. From the kernels the Indians 
fashion the knobs of walking- sticks, the reels of spindles, and little toys, which 
are whiter than ivory, and as hard, if they are not put under wator ; and if 
they are, they become white and hard again when dried. Bears devour the 
young- fruit with avidity." The tree which furnishes these nuts is a pahn, al- 
though Humboldt and Kunth have referred it, for some reason with which 
we are unacquainted, to the order of Screw Pines (Pandanacese), an error which 
is preserved by all botanists up to the present day. Two species are known, 
the Phytelephas macrocarpoy or large-fruited, and microcarpa, or small- 
fruited. The part of the kernel which is thus similar to ivory is what is 
called the albumen ; that is to say, the nutritious substance which surrounds 
the embryo, and which is destined to feed it when it begins to grow. It is of 
the same nature, though not of the same consistence, as the flour of com, the 
spicy substance of the nutmeg, and the meat of the cocoa-nut, which in other 
palm-trees becomes very hard : that of the Date Palm is quite as hard, if not 
harder ; but it is not white enouffh or large enough to be worth using by the 
tnmer. The Doum Palm, or Forking Palm, of Thebes, the fruits of ^chare 
called gingerbread-nuts at Alexandria, has a similar albumen, which is turned 
into beads for rosaries ; and our correspondent Mr. Murray iidbrms us that he 
has a model of the Double Cocoa-Nut, or Coco de Mer, beautifully carved 
from a portion of its own albumen, as hard as ivory, and susceptible of a tine 
polish. He says he has also seen a figure, cut from the same specimen, form- 
ing the end of the shaft of a lady's parasol, not to be discriminated from one 
carved in ivory.— Card^/icr*' CkronicU. 
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that he was engaged in a chemical examination of this curious sub- 
stance, and expected to have an early opportunity of mentioning the 
results he had obtained. In the meantime, he said that he found it to 
contain, amongst other constituents, a few per cents, of an azotised 
substance, which, so far as he had hitherto examined it, had all the 
properties of vegetable casein. It also contained a very little albumen. 
These seemed to be the principal azotised constituents. — Jameson* 8 
Journal f No. 71. 



INFLUBNCB OF LIGHT ON THE CHEMICAL COMPOUNDS, AND 
ELECTRO-CHEMICAL ACTION. 

Mr. Hunt has read to the British Association a paper on this 
interesting inquiry. After alluding to Sir John Herschel's experi- 
ments on the chloride of platinum, neutralized by lime water, from 
which a platinate of lime was precipitated by the influence of the solar 
rays, and to Dr. Draper's observations on the power which the solar 
beams had of imparting a property to chlorine of uniting with hydro- 
gen under circumstances in which the same element, kept in the dark, 
would not unite, — Mr. Hunt called attention to some experiments in 
which still more remarkable results had been obtained. If a solution 
of mineral chameleon be made in the dark, it does not undergo any 
change for many hours ; whilst a similar solution will, if exposed to 
sunshine, precipitate heavily almost immediately. Sulphate of iron, 
dissolved in common water, will, even in the dark, after some hours, 
give a precipitate of carbonate of iron ; but if exposed to sunshine, 
this takes place instantly, and the weight of the precipitate, up to a 
certain point, is in both these cases a measure of the quantity of light 
to which the solutions have been exposed. A contrary effect to this 
has also been observed : if a solution of the bichromate of potash be 
mixed with one of sulphate of copper, and the mixture be set aside in 
the dark for twelve hours, the glass wiU become thickly coated with a 
chromate of copper ; but a similar mixture exposed to the sunshine 
shows no such effect. Several solutions of the salts of silver were ex- 
posed to sunshine, whilst portions of the same solution were kept in 
the dark. When small quantities of the sulphate of iron were added 
to these solutions, it was found that those which had been exposed 
to sunshine gave a precipitate immediately, whereas those which 
had been preserved in the dark did not precipitate for some time. It 
has also been observed that bichromate of potash, exposed to bright 
sunshine, precipitated chromate of silver of a much more beautiful 
colour than a similar solution which had been preserved in darkness. 
A similar effect was observed in precipitating Prussian blue by a solu- 
tion of the ferro-prussiate of potash which had been exposed to the 
sun, the colour being infinitely more beautiful than that thrown down 
by a solution which had not been so exposed. A solution of the iodide 
of potassium was put into a glass tube, the lower end being closed by 
a diaphragm ; this was put into another vessel, containing a solution of 
nitrate of silver, and a platina wire passed from one solution into the 
other. Such an arrangement being placed in the dark, a beautiful 
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crystallization of metallic silyer took place about the wire ; but if placed 
Iq the sunshine, this crystallization was entirely prevented. The at- 
tention of chemists was called to these results, which certainly diow 
that the agency of the chemical rays must in future form an important 
subject of investigation, particularly when any delicate analysis is 
desirable. These and similar experiments win form an important 
branch of chemical science, for which the epithet of Actino-Chemistry 
has been proposed by Sir John Herschel, and approved of by the 
Chemical Section, to indicate that particular department of chemistry 
which is connected with the influence of the solar rays. 

PHOTOGRAPHIC PHENOMENA. 

Mr. George Shaw has communicated to the Philo9ophieai Maga- 
zintf No. 168, a series of experiments of considerable interest. 
Although these results afford no information on the subject in 
reference to which they were origmally undertaken, both in their 
theoretical bearing and in their practical application, they demon- 
strate not only that the change (whatever it may be) effected by light 
on silver plates prepared by Daguerre's process is completely suspended 
in the presence of the vapour of either iodine or bromine, but that 
after that change has been produced the impression may be destroyed, 
and the plate restored to its original condition, by a momentary ex- 
posure to either of these vapours. In their practical application these 
experiments show, that all the care which has been taken to exclude 
light from Daguerreotype plates during their preparation is unneces- 
sary ; that so far from a dark room being essential to the operations 
of the Daguerreotype artist, the light of day may be allowed to fall 
on the plate during the whole time of its preparation ; and that it is 
only necessary to withdraw it at the same moment from the action of 
bromine and light by sliding it from the bromine vessel into the dark 
box in which it is carried to the camera obacura ; and where, from 
situation or otherwise, there is a difficulty in observing the colour of 
the plate during the process of iodizing, it may be removed from the 
iodine vessel, and its colour examined by the dtirect light of the sun, 
without risk of injury ; for when returned to the iodine or bromine 
vessel for a moment, the effect of light is wholly destroyed. 

Perhaps the most valuable practical application of these facts is in 
the use of the same plate for receiving several impressions. When, 
on taking a portrait or the picture of any object liable to move, there 
is reason to suppose that the motion of the person or object has 
rendered the operation useless, it is not necessary to throw aside the 
plate on which the imperfect impression has been taken, and resort to 
the tedious process of cleaning and preparing another; it is only 
necessary to treat the plate in the manner already pointed out, and it 
is again equal in every respect to a newly prepaired plate ; and this 
treatment may be repeated until, by the slow accumulation of too thick 
a film of iodide of silver, the plate no longer possesses the same degree 
of sensitiveness to light. 
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PHOTOGRAPHY. — THE AMPHITYPE. 

Sir John Herschel has oommanicated to the British Association 
the foUowing paper :— " Contribations to Actino-Chemistry. On 
the Amphitype» a new Photographic process." At the end of my 
paper, (says Sir John) " On the Action of the Solar Spectrum on 
V^etable Colours/' communicated to the Royal Society in 1842* a 
process is alluded to (in Art. 230), by which positive pictures are 
obtained, having a perfect resemblance to impressions of engravings 
taken with oommon printer's ink. I had hoped speedily to have 
perfected this process so fieur as to have reduced it to a definite state- 
ment of manipulations, whidi would ensure success. But, capricious 
as photographic processes notoriously are, this has proved so beyond 
even the ordinary measure of such caprice ; and, having of late been 
abte to give little or no time to this pursuit, I have thought it pre* 
ferable to describe the process in a general way, and in a form in 
which I have found it frequently, and sometimes eminently successful ; 
not 80 much for the sake of its results, which yet are not wanting in 
interest or beauty, as for the curious and very complicated photo> 
graphic habitudes g{ iron, mercury, and lead, which are concerned in 
their production, — rather, in short, as a contribution to the newly, 
created science of actino-ohemistry, than to the photographic art. 
Paper proper for producing an amphitype picture may be prepared 
either with the ferro-tartrate or the ferro-citrate of the protoxide or 
peroxide of mercury, or of the protoxide of lead, by using creams of 
these salts, or by successive applications of the nitrates of the respec- 
tive oxides, singly or in mixture, to the paper, alternating with solu- 
UoDS of the ammonia- tartrate or ammonia-citrate of iron*, the latter 
solution being last applied, and in more or less excess. I purposely 
avoid stating proportions, as I have not yet been able to fix upon any 
which certidnly succeed. Paper so prepared and dried takes a 
n^ative picture, in a time varying from half an hour to five or six 
hours, according to the intensity of the light ; and the impression 
produced varies in apparent force from a faint and hardly perceptible 
picture to one of the highest conceivable fidness and richness both of 
tint and detail, the colour in this case being a superb velvety brown. 
This extreme richness of efiect is not produced except lead be present, 
either in the ingredients used, or in the paper itself, I^ ^ i^ot, as I 
originally supposed, due to the presence of free tartaric acid. The 
pictures in this state are not permanent. They fade in the dark, 
though with very different degrees of rapidity, some (especially if free 
tartaric or nitric acid be present) in a few days, while others remain 
for weeks unimpaired, and require whole years for their total oblite- 
ration. But though entirely faded out in appearance, the picture is 
only rendered dormant, and may be restored, changing its character 
from negative to positive, and its colour from brown to black (in the 
shadows) by the foUowing process : — A bath being prepared by pour- 

* So commonly called, and sold as such, but. as I am disposed to regard 
their composition, their chemical name would be ferro-tartrate and ferro- 
citrate of ammonia. 
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ing a small quantity of solotion of pemitrate of mercury into a large 
quantity of water, and letting the sub-nitrated precipitate subside, 
the picture roust be immersed in it (carefully and repeatedly clearing 
off fdl air bubbles), and allowed to remain till the picture (if anywhere 
visible) is entirely destroyed, or if faded, till it is judged sufficient, 
from previous experience — a term which is often marked by the 
appearance of a feeble positive picture, of a bright yellow hue, on the 
pale yellow ground of the paper. A long time (several weeks) is often 
required for this, but heat accelerates the action, and it is often com- 
plete in a few hours. In this state the print is very thoroughly to be 
rinsed and soaked in pure warm water, and then dried. It is then to 
be well ironed with a smooth iron, heated so as barely not to injure 
the paper, placing it, for better security against scorching, between 
smooth clean papers. If then the process have been successful, a 
perfectly black positive picture is at once developed. At first, it most 
commonly happens that the whole picture is sooty or dingy to sudi a 
degree that it is condemned as spoiled, but on keeping it between the 
leaves of a book, especially in a moist atmosphere, by extremely slow 
degrees this dinginess disappears, and the picture disengages itsdf 
with continually increasing sharpness and clearness, and acquires the 
exact effect of a copper-plate engraving on a paper more or less 
tinted with pale yellow. I ought to observe that the best and most 
uniform specimens which I have procured have been on paper pre- 
viously washed with certain preparations of uric acid, whidi is a very 
remarkable and powerful photographic element. The intensity of 
the original negative picture is no criterion of what may be expected 
in the positive. It is from the production, by one and the same 
action of the light, of either a positive or a negative picture, according 
to the subsequent manipulations, that I have designated the process, 
thus generally sketched out, by the term amphitype — a name suggested 
by Mr. Talbot, to whom I communicated this singular result ; and to 
this process, or class of processes (which I cannot doubt, when pur- 
sued, will lead to some very beautiful results), I propose to restrict 
the name in question, though it applies even more appropriately to 
the following exceedingly curious and remarkable one, in which silver 
is concerned. At the last meeting I announced a mode of producing, 
by means of a solution of silver, in conjunction with ferro-tartaric 
acid, a dormant picture brought out into a forcible negative impression 
by the breath or moist air. The solution then described, and which 
had, at that time, been prepared some weeks, I may here incidentally 
remark, has retained its limpidity and photographic properties quite 
unimpaired during the whole year since elapsed, and is now as sen- 
sitive as ever — a property of no small value. Now, when a picture 
(for example, an impression from an engraving) is taken on paper 
washed with this solution, it shows no sign of a picture on its back, 
whether that on its face be developed or not ; but if, while the actinic 
influence is still fresh upon the face (t. e, as soon as it is removed 
from the light), the back be exposed for a very few seconds to the 
sunshine, and then removed to a gloomy place, a positive picture, the 
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exact complement of the negative one on the other side, though want- 
ing , of course, in sharpness, if the paper he thick, slowly and gradually 
make its appearance there, and in half an hour or an hour acquires a 
considerable intensity. I ought to mention that the ** Ferro-tartaric 
add'' in question is prepared by precipitating the ferro-tartrate of 
ammonia (ammonia-tartrate of iron) by acetate of lead, and decom- 
posing the precipitate by dilute sulphuric acid. 

P.S. When lead is used in the preparation of amphitjrpe paper, 
the parts on which the light has acted are found to be in a very high 
degree rendered waterproof. 

Mr. Hunt remarked that, in deference to Sir John Herschel, Dr. 
Daubeny, and others, he should abandon the name ** Energia,'' and 
where he wi^ed to express the chemical principle as distinguished 
from light, he should adopt the word ** Actinism,'' which term would 
not involve the idea of a substantial element, but might be considered 
as expressing only a peculiar manifestation of actinic influence, leaving 
the question still open for investigation. 

Dr. Thomas Wood next communicated to the Section a new Photo- 
graphic Process, which consisted in first soaking paper in water con- 
taining two drops of muriatic acid to three ounces of water. It is 
then to be washed over with a mixture of half a drachm of syrup of 
ioduret of iodine in two and a half drachms of water. It is to be dried 
with bibulous paper, and washed over evenly with a solution of nitrate 
of silver, twelve grains to the ounce of water. 

ENBB6IATYFE; AND THE PROPERTY OF SULPHATE OF IRON IN 
DEVELOPING PHOTOGRAPHIC IMAGES. 

Mr. R. Hunt has communicated to the Athenaumt the discovery 
of a new photographic process of great sensibility, to which the above 
name has been given. It consists essentially in the development of a 
dormant photographic image, formed on a paper prepared with suc- 
cinic acid and nitrate of silver, by the deoxidizing power of sulphate 
of iron. Numerous failures having been communicated to the author, 
which appeared to arise from the varying rates of solubility possessed 
by succinic acid obtained from different manufacturers, he next re- 
commended that five grains of succinic acid should be put into a fluid 
ounce of distilled water, and allowed entirely to dissolve — the salt and 
gum is then to be added to this solution, and the author believes that, 
with care, the effects will be certain. Recent researches have, how- 
ever, proved that this property of the sulphate of iron may be made 
available on any photographic paper. On paper merely washed vrith 
the nitrate of silver, good camera pictures have been thus obtained in 
a few minutes, and on papers prepared with the chloride of sodium, 
bromide of potassium, particularly the iodide of potassium, camera 
obscura views are obtained in less than a minute. Mr. Hunt has ex- 
hibited to the British Association a great number of specimens pro- 
cared on the above and many other salts of silver — the most beautiful 
being procured on papers covered with the acetate, the benzoate, the 
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citrate, and dthtt organic salts of silver. These drawings were all fixed 
by washing with moderately strong ammonia. 

Prof. Grove called the attention of the Section to anew photographic 
process, by which pictures might be obtained by one operation. Pi^wrs 
were prepared with the iodide of potassiom, nitrate of silver, and gallic 
acid, in the same manner as for Mr. Fox Talbot's calotype process, 
and then allowed to darken. The paper is again washed over with the 
iodide of potassium in solution, and dried. When required for use, it 
ia to be immersed in a weak solution of nitric add in water, and then 
exposed to light. In a very few minutes, copies of engravings could 
be procured. 

MR. FOX TALBOt's IMPROYBMENTS IN FH0T06RAPHT. 

Mr. Henry Fot Talbot, who disputes with M. Daguerre the 
honour of being the first inventor of drawing by light in a camera 
obscura, has recently taken out firesh letters patent for further im> 
provements in his process. There are eight distinct improvements 
which he now claims to have made, though some of them are scarcely 
distinguishable from the processes before known and practised. The 
object of his first improvement is to whiten the lights of a calotype 
picture, which have usually a yellowish tint, by immersing the paper 
in a bath of hyposulphite of soda ; and he aftewards proposes to give 
transparency and permanency to the picture by causing melted wax to 
enter the pores of the paper, and then placing a white or coloured 
paper behind the transparency. Another improvement of the art is a 
mode of obtaining enlarged copies of Daguerreotype or calotype pic- 
tures, by throwing a magnified image of them on a sheet of calotype paper. 

FOCUS OF PHOTOGENIC AND VISUAL RATS. 

M. A. Claudet has drawn up a paper on the Non-coincidence of the 
Focus of the Photogenic Rays with that of the Visual Rays of the Solar 
Spectrum. After detailing the difficulties he had met with in obtain- 
ing perfect pictures when a lens, accurately corrected for spherical and 
chromatic aberration, was employed in the Daguerreotype process, the 
author states that in order to obtain a clear and well-defined image of 
any object on the Daguerreotype plate, he generally found it necessary 
to adjust the focus on the ground glass by another object brought con- 
siderably nearer to the camera thsai the object whose picture was re- 
quired. When this adjustibent is made, he proceeds to apply the 
principle practically to the taking of portraits. He finds that in achro- 
matic object-glasses the focus of photogenic action is not coincident 
with the visual focus ; and the distance between these two foci varies 
according to the nature of the combination of the glasses to their dif- 
ferent dispersive powers, and to the degree of intensity of the light. 
By attention to these circumstances in accurately adjusting the Daguer- 
reo type plate to the situation of the focus of the photogenic rays, the 
author has succeeded in obtaining the most perfect delineations of objects. 
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PHOTOGRAPHIC ENGRAVING OF COPPER PLATES. 

The last great step in the art of oopyiog the images of objects with- 
out the ardst's aid, has recently been effected by M. Fizean, of Paris. 

-Up to the period of his researches the art of copying by the 
Daguerreotype had stopped short at the procuring a shaded picture of 
an object upon the metallic surface of a silvered plate. The problem 
which remained to be solved was to find some method by which the 
surface of this picture could be acted on, so that the dark or shadow parts 
could be bitten or corroded down into hollows, and thus the plate be- 
come fit for receiving ink and printing from, as an ordinary copper 
plate. ' This M. Fizeau states he has effected, and he has presented 
specimens of the new art to the Academy of Sciences. 

His process is founded on the fact, that the lights of a Dagnerrian 
plate consist of unaltered silver, while the darks, or shadows, consist 
of mercury, or an amalgam of mercury with silver. He finds that a 
compound acid consisting of a mixture of nitric, nitrous, and muriatic 
acids, or of nitric acid mixed with nitrite of potass and common salt, 
has the property of attacking the silver in presence of the mercury 
without acting upon the latter. Bi-chloride of copper answers the 
purpose also, but less completely. 

When the clean surface of a Daguerrian plate is exposed to the 
action of this menstruum, particularly if warm, the wlute parts, or 
lights, are not altered, but the dark parts are attacked, and chloride of 
silver is formed, of which an insoluble coating is soon deposited, and 
the action of the acid then ceases. This coat of chloride of silver is 
removed in solution by ammonia, and then acid again, and so on until 
the depth of biting-in is sufficient. However, it is not possible, by 
repeating this process, to get a sufficient force of impression ; a second 
operation is required, in order to obtain such a depth as will hold the 
ink to give a dark impression : for this purpose the whole plate is 
coated with drying oil ; this is cleaned off with the hand exactly in the 
way a copper-plate printer cleans his plate. The oil is thus left in the 
sinkings, or dark bitten-in parts only. The whole plate is now placed 
in a suitable apparatus, and the lights, or prominent and clean parts 
of the face, are gilt by the electrotype process. The whole surface is 
now touched with what the French engravers call the '* Resin Grain," 
(grain de renne) a species of partial stopping out, and is once bitten- 
in to a sufficient depth with nitric acid, the gilding defending com- 
pletely the lights from all action of the acid. The resin grain gives a 
surface to the corroded parts suitable for holding the ink, and the 
plate is now finished and fit to give impressions resembling aquatint. 
But as silver is so soft a metal that the surface of the plate might be 
expected to wear very rapidly, the discoverer proposes to shield it by 
depositing over its whole surface a very thin parallel coat of copper 
by the electrotype process ; which, when worn, may be removeid at 
pleasure down to the surface of the noble metals beneath, and again, a 
fresh shield of copper deposited ; and so an unlimited number of im- 
pressions obtained without injury to the plate itself. 
The whole process is singularly ingenious, and occasions will no 
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doubt occur in which it can be made of service ; but for very many 
reasons, that will at once occur to every practical picture engraver, it 
cannot possibly become a substitute for his delicate manipulations, 
except in a limited number of special cases. 

CHROMO-CYANOTYFB. 

Mr. Hunt has communicated to the Philosophical Magazine, No. 
161, the following new photographic process. To distinguish it from 
the Cyanotype process of Sir John Herschel, which in many respects 
it resembles, Mr. Hunt proposes to call it Chromo-cyanotype. 

At the meeting of the British Association, in 1843. Mr. 'Hunt 
published a process (the chromatype*) in which a mixture of the 
bichromate of potash and the sulphate of copper was the photographic 
material employed. In the present process the bichromate is used 
in combination with the ferrocyanate of potash. 

To one ounce of a saturated solution of the bichromate of potash 
add half an ounce of a solution of the ferrocyanate of potash containing 
half a drachm of the salt. The solutions upon mixing become a dark 
brown, but no precipitation takes place. With this mixture wash 
over one side of a sheet of letter paper and dry it by the fire. Upon 
paper thus prepared, a picture is impressed in the ordinary way, the 
image being a very faint negative one. This paper is not snfficientiy 
sensitive to be effected by the subdued light of the camera obscura, 
but in the sunshine very interesting copies of engravings may be pro- 
cured. Upon this paper, as upon the combination of the bichromate 
of potash and the sulphate of copper used in the chromatype process, 
the sun's rays exert two distinct actions, browning the paper in the 
first instance, and then with some rapidity bleaching it. Prismatic 
analysis shows these two dissimilar effects to be produced by rays of 
nearly the same degree of refrangibility. 

The very faint negative picture, proiduced as above, will, if plunged 
into a weak solution of the sulphate of the protoxide of iron, be 
immediately changed into a positive one ; the shadows being formed 
by a deposit of prussian blue, more copiously over those parts whidi 
were shaded than those on which the sun had more influence. The 
picture thus formed is however somewhat indistinct, but by looking 
through the paper it is seen that every part is faithfully preserved. 
If instead of the proto-salt the persulphate is used, a very intense blue 
negative picture of considerable interest results. In this case, the 
deposit of Prussian blue takes place over the solarized portions of the 
paper, the precipitation being relatively according to the quantity of 
** energia" which has acted upon the preparation. The lighter parts 
of these photographs are at first yellow, and if left in this state they 
are liable to become blue; but if soaked for a few minutes in a 
solution of carbonate of soda, the yellow colour is removed, and the 
picture is a white and an intense blue. — (See the remainder of the 
paper, in the Philosophical Magazine f ut supra). 

* See Tear-Book of Facts, 1844, p. 354. 
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CALOTYPB. 

A VALUABLE practical paper on this process, By Geo. S. Condell, 
Esq., will be found in the Philosophical Magazine j No. 160. The 
details of the several stages of the process are lucidly given ; and Mr. 
Cundell states that " if the chemical agents employed be pure, the 
operator, who keeps in view the intention of each separate process, 
and either adopting the manipulation recommended, or improving 
upon it from his own resources, may rely upon a satisfactory result.'' 

THE DA6VERREOTTFE IMPROVED BT DAOUERRE. 

On April 22, was read to the Academy of Sciences, at Paris, a com - 
munication made by M. Daguerre, relative to some improvements in 
the Daguerreotype process, chiefly for the purpose of taking portraits, 
the ordinary mode of preparing the plates not being found sufficient to 
enable the operator to obtain good impressions. The improvement 
made by M. Daguerre requires a rather complicated process, but it is 
a very regular one, and has one decided advantage, for the artist is 
now enabled to have a good stock of plates on hand, as the new pre- 
paration will remain for a very long time in a perfectly fit state for 
use. The new substances of which M. Daguerre makes use are an 
aqueous solution of bi-chlorure of mercury, oil of white petroleum, 
acidulated with nitric acid, and a solution of platina and chlorure of 
gold. The process is as follows : — the plate is polished with sublimate 
and tripoli, and then red oxide of iron, until a fine black be obtained ; 
it is now placed in the horizontal plane, and the solution of cyanure 
previously made hot by the lamp is poured over it. The mercury 
deposits itself, and forms a white coating. The plate is allowed to 
cool a little, and after having poured off the liquid, it is dried by the 
usual process of cotton and rouge. The white coating deposited by 
the mercury is now to be polished. With a ball (tampon) of cotton 
saturated with oil and rouge, this coating is rubbed just sufficiently for 
the plate to be of a fine black. This being done, the plate is again 
placed upon the horizontal plane, and the solution of gold and platina 
is poured over it. The plate is to be heated, and then left to cool, 
and the liquid having been poured off, the plate is dried by means of 
cotton and rouge. In doing this, care must be had that the plate be 
merely dried, not polished. On this metallic varnish, M. Daguerre 
has succeeded in taking some very fine impressions of f^e human 
figure, which were exhibited. — AthemBunif No. 863. 



MODE OF COLOURING DAGUERREOTYPE PICTURES. 

Prof. Page, of Columbia College, Washington, in December 1842, 
instituted a course of experiments to determine the effects of oxidation 
upon the surface of Daguerreotype pictures, and arrived at some beauti- 
fill results in fixing, strengthening, and colouring these impressions. 
First, is a mode of fixing and strengthening pictures by oxidation : — 
The impression being obtained upon a highly polished plate, and 
made to receive, by galvanic agency, a very slight deposit of copper 
from the cupreous cyanide of potassa (the deposit of copper being just 
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enough to change the colour of the plate in the slightest degree), is 
washed very carefully with distilled water, and then heated over a spirit 
lamp until the light parts assume a pearly transparent appearance. 
The whitening and cleaning up of the picture, by tJiis process, is for 
more beautiful than by the ordinary method of fixation by a deposit of 
gold. A small portrait, fixed in this way, more than a year since, 
remains unchanged, and continues to be the admiration of persons 
interested in this art. One remarkable effect produced by this mode 
of fixing, is the great hardening of the surfeuie, so that the impression 
is effaced with great difficulty. Prof. Page has kept a small portrait 
thus treated, unsealed and uncovered for over a year, and has fre- 
quently exposed it in various ways, and rubbed it smartly with a tnft 
of cotton, without apparently injuring it ; in fiict, the oxidized surface 
is as little liable to change as the surface of gold, and is much harder. 
As copper assumes various colours, according to the depth of oxida- 
tion upon its surface, it follows that if a thicker coating than the first 
mentioned can be put upon the plate without impairing the impression, 
various colours may be obtained during the fixation. It is impossible 
to give any definite rules concerning tl^ last process, but, in agaaeral 
way, the best results were obtained by giving the plate such a coating 
of copper as to change the tone of t£e picture, that is, give it a 
coppery colour, and then heating it over a spirit lamp until it assumes 
the colour desired. Should this process be perfected, so as to render 
it generally available, it will be greatly superior to the inartistical 
mode of stippling dry colours upon the impression ; for the colour 
here is due to the surface of the picture itself. For pure landscapes, 
it has a pleasing effect, and by adopting some of the recent inventions 
for stopping out the deposit of copper, the green colour may be had 
wherever desired. In some pictures, a curious variety of colours is 
obtained, owing to the varying thickness of the deposit of copper, 
which is governed by the thickness of the deposit of mercury forming 
the picture. In one instance a dear and beautiful ruby colour was 
produced, limited in a well-defined manner to the drapery, while all 
other parts were green. To succeed well in the first process, viz. 
that for fixation and the production of the pearly appearance, the im- 
pression should be carried as far as possible williout solanzation, the 
solution of the hyposulphate of soda should be pure and free from the 
traces of sulphur*, the plate should be carefully washed with distilled 
water, both before and after it receives the deposit of copper ; in fiict, 
the whole experiment should be neatly performed, to prevent what the 
French significantly call taches upon the plate, when the copper comes 
to be oxidized. — Franklin Journal^ May 1844. 

* The presence and deposit of sulphur is a fault of most of the hyposol' 
phate of soda of commerce, and it is the action of this sulphur upon the silver 
that puzzles so many Daguerr^otypers, by clouding, staining, and marking 
the plates in various ways. It may be obviated By repeat^y filtering the 
solution, or by keeping^ it in lightly corked bottles a long time before it is used. 

In addition to the above, Prof. Page states that exposure of the coppered 
picture to the vapour of hydrosulphuret of ammonia produces sometunes a 
pleasing effect, but usually spoils the impression. 
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ZOOLOGY. 

THB DOG AS THE ASSOCIATE OF MAN. 

Dr. Hodgkin has read to the British Association, a paper on this 
inquiry ; his object being to illustrate the principle that the inferior 
animals which have accompanied man in his diffasion over the globe 
may be advantageously studied, with the object of obtaining some 
light on the subject of the afl&nities of the families of mankind. The 
dog was selected not merely on account of his almost universal pre- 
sence, but also from his tolerance of almost every climate, whilst he is 
susceptible of many modifications which attest the influences to which 
he has been exposed, and which are worthy of observation in relation 
to the changes which man himself may undergo. To avoid unneces- 
' sary complication, the author excluded from consideration the Dingo 
and its varieties, as found in Australia and the islands of the Pacific, 
and also the wild dogs of Mexico, although they appear to have 
furnished the Indians with some domestic animals. He likewise 
passed over many varieties, and the group of mongrels, and proceeded 
to notice the principal types. The first and most strongly marked, 
and so spread that it may be traced, with such modifications of colour 
and size as do not conceal the resemblance, from China to Kamtschatka, 
Siberia, the North of Europe, where it is known as the Spitz, or 
Pomeranian Dog, to Iceland and the regions visited by the Esquimaux. 
The second, comprising all the true hunting dogs endowed with the 
sense of smell, having the strongest marks of human cultivation, and 
being dependent on man. These dogs are the blood-hound, stag, fox, 
and hare-hounds, pointers, and, perhaps, some of the terriers. They 
seem to belong to the south-west of Asia, and the south of Europe, 
and to Ancient Egypt. The third are the strong but active dogs of 
which the earliest type is seen in the ancient sculptures of hunts, in 
which the game was the wild boar, the bull, the stag, &c. On the 
correctness of making but one group of these dogs the author is not 
confident ; but some animals, apparently distinct at first sight, are 
found to belong to it, and to be nearly related : such are the grey- 
hound, the bull-dog, the kangaroo-dog, the mastiff, Dane, Dalmatian, 
&c. The clashing of the tokens of affinity, and the technical charac- 
teristics of artificial classification, was noticed, and some generalities 
regarding the probable productions of a few established varieties were 
suggested. The Newfoundland dog was referred to the union of the 
Esquimaux dog with the chien dogue of the French, which, if the 
conjecture be true, is not without interest and plausibility with regard 
to the ethnology of the island. — AthentBum, No. 887. 

TRIBES OF THE GUIANE8E. 

On Nov. 27, was read to the Ethnological Society, a memolc b^ 
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Chevalier Schomburgk, on the Tribes inhabiting Guiana. Thai 
united numbers amount only to 6,850. The Atorias are nearly 
extinct y and the Maopytians number only 14 men, 11 women, 8 boys, 
and 6 girls. The form of the Guiana native hut marks the tribe by 
which it is raised, and while that of the Warrau, Arrawaak, and 
Carrib, is a mere shed, the houses of the Macusis and Wapisianas are 
frequently built of mud, surmounted by a roof of a pointed form, of 
almost eastern character, and thatched with palm leaves. Each tribe 
has its own hunting ground, and each family its own plantation. The 
natives of Guiana, while yet Infants, are betrothed ; and the youthful 
lord is bound, as soon as he is able, to assist the family of his intended 
until she becomes his wife. The naming the child devolves upon 
the Piaiman, or conjuror, who performs certain mystic ceremonies in 
a dark hut on the occasion, the duration of them depending upon the 
amount of the fee which is presented to him. On verging ^m child- 
hood, the youth is subjected to severe trials : the boys, as a test of 
their courage, are put into a bag, with stinging ants, or are lacerated 
about their breasts with the teetii of the wUd hog, or the beak of the 
toucan. The girls are deprived of their long hair, and then slung in 
their hammock over an incessant smoky fire, an ordeal which fre- 
quently costs them their life. Characteristic drawings by Mr. 
Goodall, the artist to the expedition, ornamented the walls of the 
room^ and there was a living illustration in the person of a Macusi. 

ORIGIN OF THE NILOTIC OR EGYPTIAN POPULATION. 

Dr. Morton, in a valuable paper on this inquiry, quoted in Jame- 
son* s Journal, No. 74, has arrived at the following conclusions : — 

1. The valley of the Nile, both in Egypt and in Nubia, was origi- 
nally peopled by a branch of the Caucasian race. 

2. These primeval people, since called Egyptians, were the Mizrai- 
mites of Scripture, the posterity of Ham, and directly affiliated with 
the Libyan family of nations. 

3. In their physical character, the Egyptians were intermediate 
between the Indo-European and Semitic races. 

4. The Austral- Egyptian or Meroite communities were an Indo- 
Arabian stock engrafted on the primitive Libyan inhabitants. 

5. Besides these exotic sources of population, the Egyptian race 
was at different periods modified by the influx of the Caucasian 
nations of Asia and Europe, — Pelasgi, or Hellenes, Scythians, and 
Phoenicians. 

6. Kings of Egypt appear to have been incidentally derived from 
each of the above nations. 

7. The Copts, in part at least, are a mixture of the Caucasian and 
the Negro, in extremely variable proportions. 

8. Negroes were numerous in Egypt, but their social position in 
ancient times was the same that it now is, that of servants and slaves. 

9. The national characlemtvca ot «W l\ie,%e Camilies of man are dis- 
tinctlj %ured on the moB.\xmeiktft *, wi^ ^ ^^ ^exa., e^Lt^^'Cvsisi, nSsir. 

Scythians and Phoemcianfl,lciave\jttu\^«i^afiL^^\\x>iJs^^ 
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10. The present Fellahs are the lineal and least mixed descendants 
of the ancient Egyptians ; and the latter are collaterally represented 
by the Tuaricks, Kabyles, Siwahs, and other remains of the Libyan 
family of nations. 

11. The modem Nubians, with a few exceptions, are not the 
descendants of the monumental Ethiopians, but a variously mixed 
race of Arabs and Negroes. 

12. Whatever may have been the size of the cartilaginous portion 
of the ear, the osseous structure conforms in every instance to the 
usual relative position. 

13. The teeth differ in nothing from those of other Caucasian 
nations. 

14. The hair of the Egyptians resembled in texture that of the 
fairest Europeans of the present day. 

15. The physical or organic characters which distinguish the 
several races of men are as old as the oldest records of our species. — 
Tranuaetiowt of the American Philosophical Society ^ vol. ix. New 
Series, Part I. p. 155. 



STATURE OF MAN. 

Mr. W. B. Brent has read to the British Association, a paper 
relating to the Stature and Relative Proportions of Man, at different 
epochs, and in different countries. It embodied in tables the results 
of the measurement of some thousands of individuals, obtained from 
a variety of sources, though chiefly by the labour of the author, who 
suggested that statistical returns might be obtained in connexion with 
the census. He rejects the idea that tall men are deficient in mind, as 
hinted by Lord Bacon, and adduced instances of the contrary, and 
noticed the fact that the stature of the inmates of hospitals, work- 
houses, and prisons, is below the average. The average height of 
Englishmen is placed at 5 feet 7i^ inches. The army returns range 
from 5 feet 6 inches to 5 feet 7 inches. The yeomanry, including a 
higher class, range from 5 feet 1 inch, to 6 feet 2 inches. The French 
conscripts, officially stated, give an average of 5 feet 4f inches, but 
Mr. Brenc, from his own observation, would place it higher. The ob- 
servation made by Prof. J. D. Forbes amongst the pupils of his own 
class, placed the Irish as the tallest, the Scotch next, and then the 
English. The Belgians appear to be of still lower stature. A fact was 
noticed, as having been brought to light by the researches made by 
Mr. Hutchinson, in which Mr.. Brent had taken a part : — ^it was dis- 
covered that the amount of air which can be expelled from a healthy 
chest, after full inspiration, bore a certain ratio to the height of the 
individual, a certain number of cubic inches of air corresponding to 
every additional inch of stature. A portion of the paper related to 
the relative proportions of antique statues ; these the author has re- 
duced to a common measure, and not content with various measure- 
ments, he has ascertained what would be their absolute ^e\^\vt^ «& 
men, at different statures. These results \ie Yk«& to\xv^^x«i^ 'wiJia. Nia& 
measurements and weights of a large imxEi\^ti ol tJiaa ^XJd'eX^. <2J^ ""^^^^ 
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present age, boxen, wrestlers, &c. as well as with those of picked men 
in the army and aristocracy. — Athenaumf No. 887. 

THE OUANCHES. 

Dr. Hodgkin has read to the British Association, a paper on the 
Statare of the Guanches, the extinct Inhabitants of the Canary Islands. 
It is known that, prior to the discovery of the Canary Islands by 
the Spaniards, these islands were inhabited by a race of men, of which 
not only many particulars are recorded, but individnal remains them- 
selves are preserved in their mammies. By many of the historians 
who have written of these people, either from observation, or so soon 
after the conquest that authentic information must have been accessible 
to them, the Guanches are described as remarkable for their statare, 
their agility, and their strength. Dr. Prichard, in his work, has, in 
speaking of the Guanches, adopted this description, and Sabin Ber- 
thelot, in the Transactions of the Ethnological Society of Paris, has 
mentioned authorities and quoted passages which describe the ancient 
inhabitants of the Canaries as possessing the qualities just mentioned. 
The casual observation of Guanche mummies had given Dr. Hodgkin 
so different an impression regarding the stature of this race, that his 
surprise was excited by these relations, and he was induced to make 
inquiries, by correspondence with his friends in the Canary Islands, 
and by accurate investigation of the remains preserved in European 
collections. The measurements of eight or nine individuals, males 
and females, of whom the skeletons are wholly or in part preserved, 
range from 4 feet 6^ inches to 4 feet 10| inches, which exhibits a 
diminutive stature even for the tallest. Dr. Hodgkin does not pre- 
sume to infer, from these facts, that the statements alluded to are 
erroneous, but he conjectures that the Canary Islands, like many otber 
parts, may at different periods have been inhabited by people of differ- 
ent races. The people found by the first Europeans appear to have 
been of the same family with the Berbers of Africa, as indicated by 
language, physical character, &c. They possessed, however, some 
characters which distinguish them from the Berbers, — such as the 
making of mummies, and other customs. The author suggested the 
investigation of all accessible relics of the ancient inhabitants — the 
comparison of the Guanche and Berber languages, in order to detect m 
the former, words distinct from the latter — and a minute reference to 
original writers, as affording the poi?sible clues by which this ethnolo- 
gical difficulty may be overcome. — Athenauniy No. 887. 

PHYSICAL CHARACTER OP THE ESQUIMAUX. 

Ethnology, or the investigation of the innumerable and almost 
insensible gradations of the human race, is beginning to occupy atten- 
tion proportionate to the importance of its objects. Dr. Hodgkin has 
read before the Ethnological Society, a paper detailing *• The Progress 
of Ethnology ;'' and Dr. King has read a most interesting resume of 
the ** Physical Characters o£ \>\e 'E.%o^\i\m«nLiL" viXvvtSsv \a «si «x<adUent 
example of the communicatioiis ^eau^^ ^i's ^^aa ^Q^^fc\:^ , Vcl^^esa^^u^^ 
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** personal knowledge of the people is seconded by a carefol reference 
to original authorities and observations, from the earliest records of 
the race to the present time, with such constant regard to the past and 
present distribution, as not only to enable him to confirm or rectify 
pretious statements, but to famish data respecting the limits and 
peculiarities of this group, which must be of the greatest value to those 
who may take up similar investigations concerning other groups geo- 
graphically connected with them/' — Dr, Hodgkin, 

DECAPITATION. 

In a paper, containing an account of some experiments on Decapi- 
tated Persons, M. Bonnafont, surgeon-major of the army, states that, 
being at Algiers in 1832, he read in a journal that a surgeon named 
Wilson had affirmed, as the result of his experiments, that, in the 
head of a decapitated person, the sense of hearing retained its power 
for a minute and a half. Wishing to put his assertion to the test, 
M. Bonnafont took advantage of two executions to try the experiment. 
— *' Assisted," he says, *' by the Itfte Sub-Intendant de Falloy, who 
was desirous of taking part in the experiment, I had a stool placed 
near the instrument of death, and upon it a vessel filled with pounded 
plaister. Immediately after tiie first execution, which was performed 
with remarkable celerity, the executioner took the head, and placed 
the bleeding part upon tiie plaster, so as to prevent the farther flowing 
of the blood. I then placed my mouth to the ear of the decapitated 
Arab, and called him by name, whilst M. de Falloy watched his eyes. 
In vain did I shout for a minute and a half ; neither the eyes nor any 
of the features showed that the hearing retained the slightest degree of 
sensibility. The same experiment vnis repeated at the second execu- 
tion with a speaking-trumpet, and with the same result.'' M. Bonna- 
font conclades by stating that, after the complete separation of the 
head from the body, there must be, if not instant death, so great a 
syncope that death arrives without any of the senses retaining the 
slightest degree of force. 

EAST INDIA company's MUSEUM. 

The above Institution has experienced several important alterations 
and improvements, and has received some valuable additions from the 
Asiatic Society of Calcutta. The horns pertaining to difierent animals 
have been judiciously arranged, and may now be seen to far better 
advantage than they were before, when they were indiscriminately hud- 
dled together. Two newly-discovered specimens of cervi have been 
lately introduced into the museum ; one of them was presented to the 
Directors by Major Harris, which that gentleman procured whilst he 
was proceeding on his mission to Shoa. It is a species of antelope, 
and is boldly and elegantly striped with white annular zones, similar 
to the zebra. The horns of this beautiful animal are two feet in length, 
and spirally formed. It would appear to have hexctoiicst^ «eK»:^^^^ 
notice of naturalists. The other is a red deet (>TM\si\,^^^'*'«v^^ 
vaUey of Mmudporc, in the Raj-Mai dwliict. tV» voflisa'^ ^"^ "^^^ 
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atter animal are out of all proportion to the mxe of its body, and pre- 
sent a very formidable front. It is stated to be exceedingly fierce and 
imtractable* To the ornithological department some interesting addi- 
tions have been made. Several novel species of folcons, cranesi and 
divers, have been received peculiar to Northern India. The bat (ves- 
pertilio) family has been considerably augmented. The most extraor- 
dinary feature in the entomological collection is the ''animated leaf' 
— ^the very curious intra-connecting link between the animal and v^- 
table being — iwhich has recently been received by Dr. Horsfield, the 
curator of the museum, from a friend resident in BengaL This 
wonderful production of nature so critically in every particular re- 
sembles a faded leaf, that the most scrupulous observer woold find it a 
difficult task to decide to which order of the creation it belongs. It 
is said to be the only specimen of the kind in this country, and it 
most certainly forms a most interesting and unique feature in natural 
history. — Times, 

THE HYANA. 

The traveller, Ignatius Pallme, in his Travels in Kordoftm, vindi- 
cates the Hysena from the charge of ferocity and cruelty, usually 
brought against it by writers of Natural History, most of whom assert 
that the animal is untameable. He says : — 

** In the court of a house at Lobeid I saw a hysena running about 
quite domesticated. The cliildren of the proprietor teased it, took Ihe 
meat thrown to it for food out of its jaws, and put their hands even 
into its throat, without receiving the least injury. When we took our 
meals in the open air, to enjoy the breeze, as was our general custom 
during the hot season, this animal approached the table without fear, 
snapped up the pieces that were thrown to it, like a dog, and did not 
evince the slightest symptom of timidity. A full-grown hysena and 
her two cubs were, on another occasion, brought to me for sale ; the 
latter were carried in arms, as you migiit carry a lamb, and were not 
even muzzled. The old one, it is true, had a rope round its snont, 
but it had been led a distance of twelve miles by one single man with- 
out having offered the slightest resistance. The Africans do not even 
reckon the hysena among the wild beasts of their country, for they are 
not afhdd of it." — Athenceunit No. 872, 



GIGANTIC BISON. 

In a recent excursion to St. Petersburgh, Mr. Murchison, having 
expressed a strong desire to obtain for the Museum of the Royal Col- 
lege of Surgeons a skeleton and skin of the Bos Aurachs, or Gigantic 
Bison, his Imperial Highness has announced that the Emperor has 
willingly granted the request, and that his Majesty's instructions have 
been given to procure a specimen, which is to be transmitted to Lon- 
don. The Bos Aurachs, or primo-genius, which, with the Mammoth, 
and other lost races, formerly ranged over very wide tracts, is the sole 
living remnant of the great primeval quadrupeds, his haunts being 
now restricted to the wild forests of a part of Lithuania. The ferocity 
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and great size of the animal would have rendered it vtrj difficult to 
capture, and convey him alive to our zoolog[ical gardens, and as de- 
tached bones only c^ the species are known in Great Britain, the pre- 
sent of his Imperial Majesty must doubtless be considered of great value 
by all naturalists, more particularly as this is the first example, duriog 
many years, of a permission to kill an individual of the herd ; a strin- 
gent order for their preservation having alone prevented the extinction 
of the race. — Athenaum, No. 892. 



;bmployment of the flesh of small whales for feeding cattle 

IN the FAROE ISLANDS. 

t YESTERDAY recdved a letter, dated June 2, from the Faroe Is- 
lands, which contains further information regarding the capture of 
Whales by means of nets, of which a notice appeared. The total 
number of the Delphinus melas (Caaing whale) taken in Faroe in 1843, 
was 3146, besides a few individuals of other species : most of these 
were captured by means of the net before mentioned. The quantity 
of oil obtained from the blubber and exported, was 87,404 gallons, 
audits value ;^5665 ; besides this, about one-eighth of the blubber was 
salted for food, and some oil reserved for domestic uses, &c. During 
the past winter (1843), a novel but important experiment has been 
tried with the flesh of these animals : — ^it was then for the first time 
used as food for cows, and apparently with perfect success. For this 
purpose, the flesh is cut into long and narrow slips, and dried, without 
salt, in the air, in the same manner as when used for food by the 
natives; when well dried it will keep good for two years. When 
used, it is cut into pieces two or three inches long, and sUghtly boiled ; 
any oil rising to the surfeice is skimmed off, and then the soup and 
meat are given to the cows, together with about one-half or one-third 
the usual quantity of hay. On this food they appear to thrive well, 
giving an increased quantity of milk ; and neither it nor the cream 
has any unpleasant flavour, as they have when the animals are fed on 
dried fish, as in Iceland and other northern countries. Many cows 
have usutdly perished in Faroe from the scarcity of fodder in winter ; 
and the Rev. Mr. Schroter, (who has for many years exerted himself 
in improving the condition of his fellow-countrymen), calculates that 
the lives of more than 600 cows were saved last winter by the use of 
this food ; which, he remarks, might be found of value for the same 
purpose in Shetland and Orkney, where, from the flesh of the Del- 
phinus being disliked as food, great quantities of it are wasted which 
might be profitably employed in this way — a more valuable applica- 
tion of it than for manure, as formerly suggested ; and if the supply 
were at all regular, it might enable the inhabitants to increase tbeir stock 
of cows in winter, and thus add much to their domestic comfort. — 
Letter from W. C. Trevelyan, Esq, to Professor Jameson, 



flight of BIRDS. 

The following abstract of a paper on this subject, by Mr, T. Allis, 
has been read to the British Association : — 
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Birds require the centre of gravity to be placed immediately over 
flie axis of motion for walking, and benealh it when flying ; when bob- \ 
pended in the air, their bodies naturally fall into that position wfaidi } 
throws the centre of gravity beneath their wings. The axis of motion 
being situated in a different place in the line of the body when walking 
from that which is used when flying, the discrepancy requires to bi 
compensated by some means in all birds, in order to etutble them to 
perform flight with ease. Raptorial birds take a horizontal position 
when suspended in the air, and the compensating power consists in 
their taking a more or less erect position when at rest. Anoth^ class, 
including the woodpeckers, wagtails, &c. take an oblique position in 
the air : with these the compensating power consists ill their cleaving 
and passing through the air at an angle coincident with the position of 
the body, and performing flight by a series of curves or saltations. 
Natatorial birds sometimes need very extended flight : they take a very 
oblique position in the air ; they have the ribs greatly lengthened, the 
integuments of the abdomen are long and flexible, wMch enables tbem 
greatly to enlarge the abdominal portion of their body by inflating it 
with air — this causes a decrease in the specific gravity of that part, and 
raises it to a horizontal position. The compensating power consists 
in the posterior half of the body becoming specifically lighter, while 
the specific gravity of the anterior half remains unaltered. 

ORNITHOLOGY OF THE NORTH OF ENGLAND. 

A PAPER has been read to the British Association, by Mr. J. Hogg, 
on the Ornithology of a portion of the North of England, entitled — 
** A Catalogue of the Birds observed in South-East Durham and 
North-West Cleveland. ' ' The author entered into an extended view of 
the habits of many of the species, and made remarks upon the nomen- 
clature of some of our British authors. He also proposed some modi- 
fication in the classification of birds, adopting some of the families of 
Cuvier as additional tribes, incorporating at the same time with them 
the greater part of the families adopted by our English ornithologists. 
The number of species contained in the Catalogue amounted to 210. 

The President of the Section observed, that as the author had referred to 
some remarks of his on the Willow- wrens, he could state that he believed 
that there were four British species, two of which were well known, 
and two more obscure. There was, first, the Sylvia trochilus, which 
breeds on the ground, and builds its nest on heaths, and even in 
strawberry beds ; secondly, Wood-wrens, which were found in woods ; 
thirdly, the Sylvia rufa^ which occurred in his own parish, in York- 
shire ; fourthly, a bird called the Chiffchafi', but confounded with the 
last, but which he called the Sylvia loquax. This is very common in 
Yorkshire. Why they are not distinguished is, that the young birds 
have a brighter plumage than the old ones. Another bird mentioned 
by Mr. Hogg, the Whinchat, was frequently called Grasschat in York- 
shiret and followed the mowers during haymaking. The Godwit had 
been mentioned : it had a long \)\\\., «i\^ \\. -^^a ^ewewScj ^w^^ck^fc^^Wt 
birds yfith. long bills lived by s\xcl\ou\ \iwX\Xi\^ ^^ Xkox >Cafc <»afc^>fiiia. 
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the Godwit, as it fed voraciously and flourished upon harley. It could 
not drink in deep water, but was always obliged to have recourse to 
the edge of .a stream to drink. 

BIRDS OF YORKSHIRE. 

Mr. T. Allis, in a Report made to the British Association, has 
added the following to the before-recorded Birds of Yorkshire. The 
Golden Oriole, a fine female specimen, shot near tiie Sperm Lighthouse, 
in 1834; Fire-crested Wren, shot at Wood End, near Thirsk; 
Branded Titmouse, from the neighbourhood of Huddersfield ; Black 
Redstart, several specimens taken near Leeds ; the Stock Dove, killed 
near York, and occurring not unfrequently near Sheffield, as well as in 
Feversham Park ; Little Bittern, shot at Birdsall, near Malton ; Polish 
Swan, killed near Bridlington ; Gull-billed Tern, taken alive near 
Leeds ; and the Ivory Gull, shot some years ago ofT Scarborough. 

The Report was remarkable for the number and variety of marine 
birds occurring about Huddersfield and Bamsley, apparently in a state 
of transition from the east to the west seas ; as also for recording the 
best instances of the occurrence of that noble bird, the Great Bustard, 
which has now been extinct about twenty years in the county of York ; 
it also notices the diminution of numbers of many species formerly 
plentiful ; adds numerous individuals to those already recorded of 
many of the rarer species ; list of summer visitants ; a register of the 
arrival and departure of the swallow tribe, &c. : the number of York- 
shire species appears to be 25*. 

partridges of AMERICA. 

Mr. Gould has presented to the British Association, ** A Mono- 
graph of the Sub-family Odontophorinse or Partridges of America." 
The subjects were interesting from their probable utility whenever the 
countries of which tl^ey are denizens shall come under the dominion of 
civilization, as well as for naturalization in Europe; many of the 
Species, being sufficiently hardy to brave the severities of our winters, 
are likely to thrive in situations suitable to the partridge and quedl. 
All the members of the group are strictly American, and by far the 
greater number of the species natives of that portion lying between the 
30th degree of north latitude and the equator. Four species are in- 
cluded in the Fauna of North America, and it would be these in par- 
ticular that Mr. Gould would suggest as the species most likely to 
thrive in Europe. He next proceeded to state that thirty species of 
this group werp now known to him, two only of which were included 
in the works of Linnseus, and nine in the ** General History of Birds,'' 
published by Latham in 1S23. And even in the late revision of the sub- 
ject in the Illustrations of Ornithology, the number of species were 

* At the same Meeeing, a paper was read—'' On the Fishes of Yorkshire/' 
by T. Meynell. The total number of species whicYiYvwtXi^w ^^XftKXfc^'M^Nss.- 
habiting^ the shores or frequenting the fresh vi«lIm% ol Ckt^eX ^fv^sOTk.^ wt^ 
stated by Mr. YarreWs supplement to be about ^50, ol ^uVvSol ^^^^ -^^^ 
Meynell presented a list of 140 species aa fre<\ueTa\xi« t\i^^»'^«^^^^^'^^'* ' 
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only increased to eleven. In concluding, Mr. Gonld remarked that 
the partridges of America constitute a well defined family, disfingoish- 
able from the grouse and partridges of the old world in many parti- 
culars, and one which may be mentioned, tiie total absence of any spnr 
or spur-like appendage on the tarsi ; and by the possession of teeth- 
like processes on the edge of the upper mandible. 

NEW AUSTRALIAN BIRD. 

On January 9, Mr. Grould called the attention of the Zoological 
Society to a hitherto undescribed Bird from Western Australia, the 
habits of which he stated as follows : — ^The bird is an inhabitant of. 
the close underwood of the country, neither making its appearance in 
the open plains nor woods, thus rendering it extremdy difficult to 
procure a specimen — the only means of securing it, being to lie con- 
cealed in a thicket until the bird hops into sight, within two or three 
yards of the observer. Its note is the loudest of all the inhabitants of 
the grove. The great peculiarity which distinguished it from all 
others of the Sylviadse, and marked it at once as a new genus and 
species, was the total absence of the vibrtMa, or bristles at the base of 
the mandibles. From this fact, and the loudness of its voice, Mr, 
Gould proposed the name of Atricha elamoaa. 

CONDORS. 

Three of these remarkable birds have been brought to this country 
from the Rio Negro, in Patagonia, which are believai to be the largest 
ever seen here alive, measuring from 11 to 12 feet across the wings. 
The two males are thought to be upwards of 20 years of age. They have 
been added to the menagerie of the Surrey Zoological Gardens. 

THE MOA, OR GIGANTIC BIRD OF NEW ZEALAND. 

In relation to this extraordinary creature, of which several species 
have been determined by Professor Owen from the bones sent from 
New Zealand to Dr. Buckland, Professor Hifohcock (of Massachu- 
setts) suggests, that the enormously large birds' nests discovered by 
Captain Cook and Flinders, on the coasts of New Holland, may have 
belonged to this gigantic biped. Captain Cook's notice of these 
colossal nests is as follows. ** At two in the afternoon, there being 
no hope of clear weather, we set out from Lizard Island (on the N.E. 
coast of New Holland, and in about 15° S. lat.) to return to the ship, 
and in our way landed upon the low sandy island with trees upon it, 
which we had remarked in our going out. Upon this island we saw 
an incredible number of birds, chiefly sea-fowl, which we killed ; and 
the nest of some other bird, we knew not what, of a most enormous 
size. It was built with sticks upon the ground, and was no less than 
26 feet in circumference, and 32 inches high.'' Captain Flinders found 
two similar nests on the south coast of New Holland, in King George*s 
Bay. *' They were built on the ground, from which they rose above 
two feet, and were of vast circumference and great interior capacity : 
the branches of trees and other materials of wMch each nest was com- 
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posed, being enough to fill a cart." We have no known bird but the 
Moa that would require so enormous a nest ; and it therefore appears 
possible, that if these gigantic birds are extinct in New Zealand, still 
they may be at the present time inhabitants of the warmer climate of 
New Holland. At all events the facts above stated sure too remarkable 
not to be worthy the attention of naturalists who may visit New 
r Holland. In connexion with this statement, it may be well to mention 
that the gigantic birds' tracks on the new red sandstone of Connecticut, 
indicate that at a very remote period species equally colossal existed ; 
and we may add, that there have very recently been placed in the Gallery 
of Organic Remains in the British Museum, two large slabs with the 
imprints of numerous birds' tracks, obtained through the agency of 
Dr. ManteU, from Dr. Deane, of Massachusetts, by whom they were 
discovered in a quarry near Turner's Falls. These specimens are the 
finest examples of these extraordinary ^' footsteps on the sands 
of Time," hitherto observed. — Correspondent of the Athemeum, 
No. 882. 



WINGLESS BIRDS OF NEW ZEALAND. 

Professor Owen has given a communication to the Royal In- 
stitution of London, on the Wingless Birds of New Zealand. In the 
year 1839 there arrived in this country, from New Zealand, a frag* 
ment of the shaft of a bone of some unknown animal, supposed to 
have existed in those islands during the historical period. From this 
single relic, deficient in those terminal processes to which the zoologist 
looks for a clue to his researches into the probable forms and habits of 
extinct animals. Professor Owen inferred that this bone must have 
belonged to a strutbious bird, about the size of an ostrich, but re- 
sembling the extinct Dodo of the Mauritius. Since that time, other 
bones, belonging to birds of the same family, but of different species, 
have reached England, and established beyond all doubt the justice of 
Mr. Owen's inference, made four years ago, on such scanty data. The 
great point of Mr. Owen's present communication was to explain the 
process of reasoning which led him to this result. Looking into the 
interior of the piece of bone he had to examine, he observed that its 
cancellous structure was less fine and fibrous than that of any of the 
long bones of a mammiferous animal, — that it was still less like the 
bone of a reptile, which is generally solid throughout, — ^that with re- 
spect to the remaining order of the animal kingdom, the birds, the 
structure of this bone, its density and size, proved that, though the 
bone of a bird, it could not belong to any that were organized for 
flight. Mr. Owen also remarked that, although a sufficient supply of 
various bones of the leg and foot of this bird had subsequently been 
received by him, to enable him to characterize several species, there had 
not appeared any bones of wings. Hence he concluded that this bird 
must have resembled — only on a gigantic scale — the Apteryx (the 
wingless bird) of Australia. Mr. Owen called attention to a specimen 
of Apteryx, lent by the Council of the Zoological Soociety. He 
notic^ the long hesii of this bird| resembling the bill of a woodcock. 
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its legs, like those of a fowl, attached to a trunk like that of a 
cassowary ; and then appealed against the reasoning wliich dispatsd 
the reality of the Dodo's existence, because the same sort of body sad 
legs was found on that bird, united with a beak resembling that of a 
Tcdture. Mr. Owen stated, that, on visiting the Hague^ he saw Asre 
a picture, painted soon after the Dutch had become possessed of the 
island of Mauritius, and in a comer of this picture was a figure of the 
Dodo, extremely small, but so elaborately finished as to enable a 
zoologist to characterize its species. Mr. Owen then offered some 
speculations as to the extensive distribution of the struthious birds 
over the surface of the earth in remote ages. He referred to the 
recently-discovered foot-prints of a bird, similar to the gigantic wing- 
less bird of New Zealand (to which he has given tiie name Dinomii), 
in the sandstone of Connecticut. With respect to the country firom 
which these bones have been received, it appears to abound with feros, 
whose roots are rich in farinaceous substance,^ well calculated for the 
support of the kind of bird to which they are ascribed. When it is 
remembered that the only animal found in New Zealand, at the time 
of its discovery by the Europeans, was a small species of rat, it seems 
extremely probable that this vast bird, having inhabited these islands, 
as it inhabited other remote countries, before they were occupied by 
man, was destroyed by the first settlers, who then, as may be con- 
jectured, having acquired a taste for animal food, and finding no other, 
took to eating one another. Mr. Owen illustrated his discourse by a 
conjectural diagram of the figure of the Dinomis. Its height (which 
he supposes fourteen or fifteen feet firom head to foot) was contrasted 
with that of birds most nearly resembling it — the cassowary and the 
ostrich. — Aihenaumf No. 850. 



THE DANGER BIRD (dINORNIS). 

Professor Owen has read to the Zoological Society, the second 
and concluding part of his memoir on the Dinomis*, 

The arrival of the second box of specimens of the bones collected by 
the Rev. W. Williams in Poverty Bay, New Zealand, which had been 
placed by Dr. Buckland in Mr. Owen's hands, had enabled him to 
confirm his former account of the generic characters and ordinal 
affinities of the apparently extinct DinomiSf and also to distinguish 
remains of five species of that genus. 

The bones of the foot, and especially the tarso-metatarsalbone, established 
three distinct species, the largest of which the author proposed to call Dtoorjiu 
mganteiu ; the next in point of size he termed Din. ttruthioidet, and the third 
Dtn. didi/ormis. The common generic characters of the tarso-metatara of 
these species were first pointed out, and then their specific difierences of {nto- 
portion and figure. The maturitv of the different-sized bones indicating the 
above species was demonstrated by reference to the long retention of imma- 
ture characters in the same bone of existing Struthionia^, and by the fitct of 
a tarso-metatarsal bone of a half-grown Dmomit giganteus manifesting the 
same incomplete coalescence of its primitively distinct elements ; showing that 
the Dinomit, like the Ostrich, had a tardy ossification of the skcjieton, as 

* See a notice of the first part of this Memoir, in the Year-Book of Facts, 
1S44, p. 133. 
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compared with birds of flight. The tibiK were next described ; one of these, 
belong^ing to a mature bird, established a species smaller than the Din, didifor- 
mU, and which, from its similarity of statore to the great Bustard COtis tarda), 
Professor Owen proposed to call Dinomis oUdiformU. The hirgest tibia, be- 
longing to the Din. giganteut, presented the extraordinary dimensions of 
two feet eleven inches. The shaft of a small tibia, about two feet long when 
entire, was referred to the Din. ttruthUridety and tnere were four entire tibi« 
of the Din. diformU. In the series of femora, after the description of the 
generic characters of the bone, the specimens were pointed out which belong 
to the Dinomithe* giganteu8, ttnUMoide*, did^^ormit, and otidiformig, and 
two other entire femora were described, and their distinctive characters- 
shown, which indicated, unequivocally in the author's opinion, a fifth species 
of Dinomit, of the size of the Emeu, and which was, therefore, namea Din. 
dromaoides. 

Three pelves, more or less perfect, and portions of two others, were described, 
and were refierred to the Dtn. mganteut, dromaoides, and didiformi*. Three 
cervical and two dorsal verteorse also indicated three distinct species of 
DinomiSj and all of them presented the common character of unusualstrength 
of the spmous and transverse processes. Comparative dimensions of most of 
the bones exhibited were given. No part of the skull, sternum, ribs, or 
wing-bones had been transmitted, but Prof. Owen proceeded to point out the 
physiolo^cal grounds for concluding that the development of the anterior 
extremities must have presented in the Dtnomis an intermediate condition 
between that in the Emeu and that in the Apteryx. 

The author then gave his calculations flrom the analogies of existing Stru- 
thiOQS birds, of the height of the different species of Dinomit. The kirgest, 
Din.aiganteu$t according to the proportions of the Ostrich, must have stood 
ten reet five inches, but according to those of the Cassowary^ nine feet five 
inches ; its average stature might be taken at ten feet. A diagram of the 
great extinct biro, restored according to these proportions, was exhibited. 

The Dinomit ttruthioidet was seven feet high, wnlch is the average stature 
of the Struthio Camelus. 

He length of the tibia and metatarsus of the Din. dromaoidet not yet being 
known, the height of five feet was assigned to it as a probable one ; its femur 
corresponds in size with that of the Emeu, whose average measurement in 
captivity is between five and six feet. 

The height of the Din. didi/omii* was four feet ; exceeding, therefore, the 
extinct Dodo (Didus ineptus), out evidently resembling it in its stouter propor- 
tions and shorter metatarsus, as comparea with the other species of Dinomis. 
Prof. Owen next proceeded to consider the evidences of tridactyle birds 
afforded by the impressions in the New Red Sandstone of Ck)nnecticut, called 
** Omithicnites," and having pointed out the proportions of the tarso-meta- 
tarsal bone in existing Strutnious birds to their foot-prints, indicated thereby 
the size of the same bone in different Omithicnite*, and reciprocally the sizes 
of the foot-prints in the different Dinomithe*, from those of their tarso- 
metatarsal bones. 

The two phalanges of the Dinomis, which are described and compared in 
fhis section of the memoir, afforded pretty clear indications of the form and 
proportions of the toes in the two species (aiganttus and d^ifomis) to which 
they were referred. These data showeif that the trifid foot-print of the 
Dinomis giganteus must have exceeded in size the Omithienites giganteus 
and O. ingens of Prof. Hitchcock, and that the Din. didifomiis must have 
left impressions as large as those called Omithienites iuberosus. The author 
warned his hearers against inferring identity of species or even genus between 
the extinct Stmthionida of the alluvium of New Zealand^ and those of the 
trias of North America, on account of correspondence of size and number of 
toes, which the modem genera Casuarius Rhea, &c. proved to be insufScient 
grounds. He concluded by a comparative review of recent and extinct 
Struthion^Ue, remarking on their peculiar geogru)hical distribution, on the 
conditions which favoured the former existence ox so rich a development of 
the family in New Zealand, and on the probable causes of their extermination. 
£\ddence of the recent character of the bones described was afforded by the 
great proportion of animal matter which they retained, and the details of the 
analysis of the earthy salts were promised for a future Meeting. 
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ANIMALS NEW TO THE BRITISH SEAS. 

At the late meeting of the British Associatioa, several additions to 
the British Fauna, mostly taken on the western coast of Scotland|by 
R. M. Andrew, Esq., were introduced by Prof. £. Forbes. 

They are, tn/«ra/ta, 1st, a remarkable new species of Yirgularia. 
Tliis sea-pen is no less than 2 feet 6 inches in length, thus far ex- 
ceeding in dimensions any known zoophytes of the genus, and differs 
also from all the described species in having a perfectly quadrangular 
skeleton ; hence it is proposed to name it Virgularia quadrangtdarit* 
It was taken near Kerrera, in 20 fathoms water, on muddy ground, 
and is probably abundant there. 2nd, Pleurotoma teres^ a shell, of 
which only two specimens have hitherto been found, and those on the 
coast of Asia Minor. The British specimen is much larger than either 
of those taken in the ^gean by Prof. E. Forbes, and was dredged in 
40 fothoms water on mud. 3rd, Eulima Macandrati, a smaU, bat 
beautiful new species, differing from its British allies in the narrow- 
ness, flatness, and number (11) of the whorls, and in the angularity 
of its aperture. 4th, the Emarginula crassa of Sowerby, hitherto only 
known as a fossil, in which state it is found in the various crag de- 
posits, and by Mr. Lyell in the Pleistocene of Norway. It is a most 
beautiful species, and the largest European member of the genus. 
Mr. M' Andrew dredged it alive in 25 fathoms in Loch Fine. It ap- 
pears to have been also taken within the last year by Mr. Jeffreys and 
Mr. Alder. 5th. The singular radiate animd, which Miiller figured 
in the Zoologia Danica, under the name of Holothuria squamata, 

PROPAGATION OF EELS. 

On June 3, Prof. Twiss read to the Ashmolean Society, at Oxford, 
a letter from Mr. Young, of Invershin Bonar Bridge, N. B. , respect- 
ing the Propagation of Eels. The following are the more important 
conclusions : — The adults spawn in the summer months, in sand and 
gravel banks, in the rivers, and do not descend to brackish water to 
deposit their spawn. The spawn becomes vivid in the following Sep- 
tember and October ; but remains under the gravel, in the spawning 
beds, until the following April or May, depending entirely upon the 
heat and cold of the weather. And the adult eels, in place of emi- 
grating, get into holes in the banks of the rivers, and underneath large 
stones, as soon as the water turns cold, and remains stationary until 
the warmth of summer again heats the water of the rivers. 



GROWTH AND MIGRATION OF THE SEA-TROUT (SALMO TRUTTA). 

Mr. John Shaw, Drumlanrig, has here pursued the same course 
of inquiry regarding the Sea-trout as that formerly followed in 
relation to the Salmon. Having obtained impregnated ova from a 
pair of spawning fish, he conveyed these ova to his experimental 
ponds. This was on 1st November, 1839, and the young were excluded 
from the egg in 75 days. They Teaembled salmon of the same age, 
bat wene somewhat smaller and pa\et. *Y!\«j^ IwiV \w^ ^«kc%^a ^^^ 
about seven inches, and the majority 'wec^ tYksa <iQw«sX.^*\o.\a %n^s$^&. 



NATURAL BISTORT* 251 

Bat about one-fourth did not assume the silyery lustre ; and this pe- 
culiarity, Mr. Shaw thinks, distinguishes a like proportion even in the 
riyers. He then experimented on the smolts in the natural streams, 
and found, that, after descending to the sea, they returned as herlings, 
(Salmo albus of Dr. Fleming,) in July and August, with an addition 
to their weight of seven or eight ounces. These herlings spawn toward^ 
the end of the season of their first ascent ; and, after revisiting the sea, 
they ascend the rivers again in the ensuing months of May and June, 
with an average weight of 2} lb. This increase takes place almost 
entirely in the sea. After spawning for the second time, they descend 
for the third time to the sea, and make their appearance again in fresh 
water in the course of the ensuing summer, weighing 4 lbs. They are 
now in their fifth year, including the two seasons they had passed as 
frjf anterior to the assumption of the migratory dress and instinct. 
Descending seawards for the fourth time, they weigh about 6 lbs. when 
next seen in the rivers, in the course of their sixth summer. These, at 
least, were the progressive changes and ratio of increase observed by 
Mr. Shaw, in specimens distinctively marked, and carefully noted, 
when retaken in the river Nith successively from year to year. The 
peculiar marks imposed each season are detailed in his paper, and the 
whole subject is illustrated by an extensive series of specimens, from 
the day of hatching, to the middle of the sixth year. — Proceedings of 
the Royal Society of Edinburgh, 

OVA AND FRY OF THE SALMON. 

On June 3, Prof. Twiss read to the Ashmolean Society, at Oxford, 
a paper in illustration of a collection of specimens of the Ova and 
Fry of the Salmon, presented to the Ashmolean Museum by Mr. A. 
Young, the manager of the Duke of Sutherland's fisheries on the river 
Shin, in Sutherlandshire. The collection consists of thirteen speci- 
mens of the Ova selected at intervals varjring from twenty to one 
hundred and thirty- three days from tiie time of their being deposited, 
and ten specimens of the young Fry from the day on which they 
were hatched, the one hundred and thirty-fifth after impregnation, to the 
time when they assume the silvery character of the smolt, and descend 
to the sea, which in this case was one year and nine days after exclusion 
from the egg. The experiments of Mr. Young, which have now been 
carried on through a period of three years with the greatest care, 
confirm the previous observations of Mr. Shaw in the Nith river, in 
Dumfriesshire, in their general bearings, with such slight variations as 
the different characters of the respective rivers may account for. Mr. 
Young has ascertained that the average period required for hatching 
the ova of the salmon of the Shin river, varies from 100 to 140 
days, according to the greater or less warmth of the weather. Mr. 
Young considers that the fish passes through the condition of parr, 
whose characteristics are the transverse bands, and assumes the silvery 
appearance of the smolt in about twelve moT\^% ^toT& Vyv<& >oks!a^ ^ 
beings batched, and be is disposed to tVunV, IYibX. Wim^ ^1 ^^ ^w^xv^i^ 
isb wbicb have been deposited as ova, and \.\i«w^ox^ YaSw^os^^a^ "^^ 
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the seuon, do not auame the smolt appearance, nor go down to the 
sea, at the end of the first year. Prof. Twiss called attention to th^ 
importance of these observations, in connexion with the preserratkm 
of the young fish, which have hitherto not unfreqaendy been taken 
and destroyed, as if a distinct species of trout : to the increased fiKality 
of propagating peculiar breeds or races of fish, by transporting the 
ova, when impregnated, in water from one river to another, and to the 
great value of careful notices as to the spawning seasons of the fish of 
different rivers, in connexion with a more discriminatuig system of 
legal regulations as to the fence months. Dr. BucUand gave some 
account of his visit to the experimental ponds at Dromlanrig, in com- 
pany with Prof. Agassis, who was himself conducting a aeries of ana- 
logous experiments on the trout of the lake of Neufchatel. He alluded 
to the great probable advantage of hatching the ova in artificial ponds, 
with a view to the preservation of the young fry. In the experi- 
ments of Agassis, and Sir F. Mackenzie, Bart., it was foand necessary 
to feed the young fry with the paunches of sheep. — See Mr. Young's 
previous resulte, in the Year-Book qfFactt, 1844, p. 237. 

MARINE ZOOLOGY OF COHNWALL. 

Mr. Peach has read to the British Association, a pi^|>er on the 
Marine Zoology of the Coast of Cornwall. He first made some 
remarks on the habits and structure of the species of Blenny. He 
next drew attention to what he supposed to be a new species of Holo- 
tburia, and which, from the circumstance of its having twenty ten- 
tacula, belonged to the species typical of the genus. Although pro- 
vided with twenty tentacula, it had but four rows of suckers. He then 
made some remarks on the Nereis iubicolUf which he had observed 
floating on the water. He described the ova of the Doris, and con- 
firmed the observations of Messrs. Alder and Hancock relative to the 
larvae condition of these nudibranchs. He exhibited a specimen of the 
Cppraa monetas, or money cowrey, which he stated to have been 
dredged up in a living state on the coast of Cornwall, and which he 
hoped would be now placed in the British Fauna. 

Prof. E. Forbes expressed his great satisfaction at the discovery of 
a typical species of Holothuria on the British coast, which he had in 
his work stated, he believed, to exist from the circumstance of typical 
species having been found in the seas of Holland and Denmark. 
Although Mr. Peach had found but four rows of suckers, there would 
probably be seen the rudiments of a fifth. He considered the circum- 
stance of Nereis tubicola floating accidental. 

coral fishery. 
The Moniteur Algirien gives the following account of the coral- 
fishery at La Calle, from the 1st of April to the 30th of September, 
1844. The total number of boats employed was 170, of which only 
one was French. The o\\ieia "wete — ^Vl\ "^^w^Vvtw^, 40 Tuscan, 4 
^rdinian, and 1 Tuninan. TVie cxe«% ol XJckfc -wXtfJtffc. v(&nQ2c^»^ xa 
1,700 men. The total 'vaivie oi X\kfc cotiSk. \akssi \& ^asosaa^i^v. 
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1,355,750 fr. ; the duties on which, from, all the boats employed, 
except the French, which paid no duty, were 197,073 fr. The 
ayera^ gross earnings of the boats employed in the fishery amounted 
to 7,975 fr. ; but deducting the duty and the expenses of the fishery 
for wages, wear and tear, &c. the average nett profit for each is esti- 
mated at 1,367 fr. 60 c. The nett profits of the French boat, no 
duty having been paid, are given at 2,535 fr. 

REPRODUCTION OF LOST PARTS IN CRUSTACEA. 

Mr. H. D. S. Goodsir has presented to the British Association, a 
paper on this interesting inquiry. That all the species of Crustacea 
are endowed with the power of regenerating parts of their body which 
have been accidentally lost is a fact which has long been known. The 
manner, however, in which these are developed, and the organ also 
from which the germ of the future leg is derived, luis never yet been 
either properly explained or examined. If one or more of the distal 
phalanges of the leg of a common crab be torn forcibly off, the animal 
instantly throws off the remaining parts of the limb. This is effected 
with little apparent exertion, and always takes place at one spot, 
which is marked externally by a delicate line, covered with an annulus 
of thinly-scattered hairs. Tlie phalanx on either side of the ring is 
considerably contracted ; and when the shell is taken carefully off, so 
as to expose the contents, they are found to consist of a fibrous, 
gelatinous, glandular-looking mass — the organ which supplies the 
germs for future limbs. Some hours after the limb is thrown off, the 
small foramen becomes gradually filled by a small rounded body — the 
germ of the future leg — which gradually increases in size, so as to 
push out before it the cicatrix which had been formed on the raw 
surface after the injury, and now forms the external covering of the young 
limb. As the germ increases in size, the inclosing membranes become 
thinner and thinner, until they burst, when the young limb, which 
has hitlierto been bent upon itself, becomes extended, and has all the 
Rpppearance of a perfect limb, except in size. — Athemeum, No. 885^. 

VALVES OF SHELLS. 

A PAPER has been read to the Microscopical Society, by E. Que- 
kett. Esq, ** On the Structure of the Ligament uniting the Valves cf 
Conchiferous Molluscs/' After some preliminary observations on the 
nature of univalve shells, in which he considered the operculum as a 
step towards the second shell of bivalves, he stated that the usual 
opinion was, that while the strong adductor muscles inserted into the 
Inner part of the valves served to keep the shells closed, the ligament 
attached to the hinge performed the office of opening them by its 
elasticity. But upon examining shells of different genera, such varia- 
tions in the position of the ligament were found as to render this 
solution of the mode in which it performs its office in many instances 
incorrect. Thus in the oyster and cockle, the U^is\scLt \& ^i&:^«^^^ 
'without the hioge, while in the mussel and aco\Vo^\V.\&"«Sfisssck.. "^^-^ 
U is evident that to produce the ftame effect, ^ ^w««t >a^s&sjS^"'^K* 
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f alcntm imiflt operate in a eontrary manner to one before it. The 
former can on^ do it by expansion utta oompreaiion, prodooed 
in ahdls by the dosing of tfaem by the addnctor mnades, wbik tlie 
latter can only effect the same end after having been elongated by die 
same means. This oontrariety of action induced him to examine the 
stmctore of this ligament in varioos diells, and he found, in addition 
to those diffin^ences which may readily be observed witiiont the asdi- 
tance of the microscope, that, while in many cases no perceptible 
stmctore can be perceived in the ligament placed before th€ hinge, in 
the common mussel (MytUug edmUsJ , it appears, under a high magni- 
fying power, to be composed of a dense tissae, without any particalar 
stmctore, in which appear oortain small channels, or laciuue, filled 
with floid. Hence it woold appear ttaX when the ligament is com- 
pressed by the addoctor mosdes dosing the valves, the fluid in these 
lacons being incompressible, renders the ligamentous structure more 
toise, and thereby increases its elasticity. Hie external ligament, 
again, has long been known to be composed of two layers of substance 
possessing different organization, as stated by Dr. Roget in his 
Bridgewater Treatise t vol. i. p. 217. Upon examining these as they 
exist in the oyster, cockle, &c., by tiie aid of the microscope, the 
external layer exhibits no marks of stmctore, whilst the internal one 
is seen to be composed of nomeroos fibres, each about -g^^^jgdi of an 
inch in diameter, ronning paralld to each other, and apparently 
crossed by others at right angles, but under a very high power these 
cross fibres are no longer seen, and each fibre appears to be composed 
of a cylinder, so formed as to present more or less transparent mark- 
ings at regolar distances from each other, giving a transversely striated 
appearance. These striae are apparently produced by an analogous 
method to those on the primary fascicolus of muscle, and there is but 
little doubt of the contractile natore of this arrangement, inasmuch as 
it assists in the opening of the shell when the ligament is behind the 
binge, which otherwise could never be effected. Mr. Quekett con- 
cluded with various observations on the mode of action of these 
different structures, and on the astonishing power exhibited by the 
peculiar arrangement of the structure of the external ligament in 
opening valves of immense weight, as in Chama gigas^ whose shells 
frequently weigh as much as one hundred-weight. — Athemeumf 
No. 857. 



MORPHOLOGY OF THE REPRODUCTIVE SYSTEM OF 
SERTULARIAN ZOOPHYTES. 

Prof. Forbes has read to the British Association, a valuable paper 
** On the Morphology of the Reproduction of Sertularian Zoophytes, 
and its Analogy with that of Flowering Plants.'' At certain periods 
in the life of the sertularian zoophytes, which are composite beings of 
plant-like forms, constituted of numerous nutritive individuals which, 
besides the life of each share in the common life of the whole, there 
appears on the axis or \)raiic\ie% NaxKow^-^ icvrss^R,^ >ws^<5&^ isx some 
"-n- shaped, in olYveta ^o^-^^^^^, ^«1 ^\^\ssi^\:t^\sv*^ 
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other parts of the whole, in which, after a time, the ova are formed. 
These are the ovigerous vesicles of nataralists, the true natare of which 
has been often discussed, but hitherto unexplained. These bodies. 
Prof. Forbes maintains, are branches of many individuals which have 
undergone an ideal metamorphosis, exactly comparable to that which 
Linnseus first, and Goethe afterwards, demonstrated in the flowers of 
vegetables. He states his theory of their nature thus : — ^The vesicle is 
formed from a branch or pinna, through an arrest of individual de- 
velopment, by a shortening of the spiral axis, and by a transformation 
of the stomachs (individuals) into egg-producing membranes, the der- 
mato-skeletons (or cells) uniting to form the protecting capsule or 
germen : which metamorphosis is exactly comparable to that which 
we find in the reproductive organs of flowering plants in which the 
floral bud (normally a branch clothed with spirally-arranged leaves — 
an assemblage of respiratory individuals), is constituted through the 
contractions of the axis and the whorling of the individuals borne on 
that axis, and by their transformation into the several parts of the 
flowers. In order to prove this theory, the author submits the several 
forms of ovigerous vesicle in the femily of Sertulariadse to a searching 
analysis, taking the pod-like vesicle of most Plumulari<B, usually re- 
garded as the most complex, but in reality the simplest, as a type. 
He shows that all the classes of forms, six in number, may be ex- 
plained by means of his proposed view of their nature, which is further 
borne out by certain monstrosities which have occasionally occurred 
among the zoophytes. Having, as he conceives, proved his position, 
he proceeds to show its application to systematic zoophy tology, urging 
the dismemberment of the genera Sertularia and Plumularia, the 
separation of the Sertulariadse from the Hydraidee and Tubulariadee, 
as an order equal in value to these families united, and the arrange- 
ment of the zoophytes, under four orders of which the above-named 
families form two, and the Helianthoid and Asteroid polypes the other 
two, the Bryozea being transferred to the Mollusca, where they should 
form a family parallel and equal to the compound Tunicata. 

Prof. Owen regarded this paper as a beautiful application of the 
prindples of transcendental anatomy. The idea of morphological 
change could not be derived ft*om inductive science alone. It was 
something different from induction, and hence, as it were, became a 
new handle for science. The idea of resemblance as a guide in our 
researches had been applied with great success in the study of verte- 
brate animals, and the great invertebrate kingdom of animals was now 
made to connect the vegetable kingdom, and the higher forms of 
vertebrate animals, by t^e same great laws of morphological change. 
By the application of this principle the apparentiy confused details 
supplied by our countryman Ellis, on the corallines, were reduced to 
order. He hoped that the successful application of the idea in this 
case would lead tp still further results in the same division of the axiU 
mal kingdom. Dr. Latham stated, that if t\ifc^\SLc>ws^\i^ q!1\.tko^'k^- 
dentaliam was worth anything at all, it was ot ec^'a^.^Y^^^^^'^/^^^'^^ 
animal and vegetable kingdom. It Yiaa foxJcaj^'edL Oia ^"^ '^^'^'^ ^ 
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symmeCry ; and he had full faith in such a method ; but cantion was 
required in applying a definite law in one kingdom to another, he- 
caose there is an essential difference between an animal and a v^- 
table. The whole plant could not be regarded as an individiialy 
although this was truly the case in many of the higher animals. The 
leaf alone was an individual. We must, therefore, in these researches, 
pursue the inquiry down to the reproductive cells, and from that pomt 
trace the laws which influence the form and shape and functions of the 
parts which are subsequently developed from it. Dr. W. B. Carpenter 
believed that Prof. Forbes had applied a legitimate principle of analy- 
sis to the zoophytes. *He could but point out the analogy between 
the capsule of Campanularia and the thecse of mosses. Mr. Quekett 
had recorded an instance of a metamorphosed theca in a moss, which 
confirmed the theoretical view of its structure. Abnormal formations 
in the family of zoophytes would probably soon be found, that would 
confirm Prof. Forbes*s views. He agreed with Prof. Latham in the 
necessity of combining the study of histology with morphology, in 
order to develope more accurately the relations of the animal and 
vegetable kingdom. 

WELSH PEARLS. 

The River Conway, in Wales, has long been celebrated for its 
pearls, which are even enumerated among the temptations which in- 
duced the Roman invasion of our island. Large pearls are occasionally 
found in the Unto margarit\fera of the fresh-water portion of the 
river, and small seed pearls are obtained in considerable quantities 
from the edible mussel {Mytilue edulis)^ of which there are large beds 
at the mouth of the estuary. The use to which these small pearls are 
applied, and the channel through which they are disposed of in London, 
have hitherto remained a secret ; and the secret has conferred a 
monopoly of the traffic on parties who purchase them of the peasantry 
by the ounce, at such a price as renders the work of collecting them' a 
source of remunerative labour, not only to women and children, but 
to men. The mussels, when collected, are boiled in large caldrons, to 
cause the opening of the shells ; and, the mass being stirred and 
washed, the pearls are found at the bottom of the vessel. — Mining 
Journal, 



THE TOAD. 

Mr. Alfred Tulk, in a letter to the Editor of the Annah of 
Natural History f observes : that the food of the toad consists of insects 
as well as worms is a fact with which every naturalist is familiar, 
though all are perhaps not aware of the extent to which in certain in- 
stances it preys upon the larger Coleoptera, chiefly of the Carabideoos 
kind. I once found, during the summer, conceded beneath a very 
large stone, one of these reptiles, the stomach of which was filled with 
the detached heads, tboracea, «\)domvMiJL w,^\m!Ol\&, ^^^t*.^ &c. of 
iSteropus madidus, Omasexxa ine\Miw:vxxa>C^^^\». '\^!«afc\!»s3l\^'M^:^^ 
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more or less broken, and with the flesh dissolved out and digested, had 
undergone no farther change, so that the species they belonged to 
oonld be perfectly well determined. I have since met with toads in 
chalky districts where these beetles abound, which were literally 
crammed with them, and among others have found in the egesta the 
renudns of Carabus violaceus, and of some also of the large Curcu- 
^ lionidse, such as Otiorhynchus niger. I have myself forced an ordi- 
nary-uzed toad to swallow alive successively two of the first-named 
insect, which it efifected without much di£Sculty, and have known it in 
confinement to devour two C. moniles inclosed along with it. These 
observations tend to throw some light upon the explanation of toads 
being found in holes of rocks and hollows of trees, whither they had 
probably resorted in search of the abundant store of insect food which 
these situations afford, and where they might remain until the cavity 
became closed up. It would be curious to witness in what manner 
the toad manages to seize and secure such a powerful prey as the 
Carabus, as something more than the viscid and adhesive secretion of 
the tongue must be required for this purpose. 

THE ENTOMOLOGY OF ANGOLA. 

A SMALL collection of insects, formed in the Portuguese possessions 
of Angola, and presented to the Royal Entomological Museum by the 
Privy-Councillor of Medicine, Dr. Schonlein, has created considerable 
interest, as it promises to enlarge our knowledge of Africa. A careful 
examination has led to the conclusion, that the Fauna of Angola stands 
between that of the Senegal and of Guinea, on the one hand, and that 
of the Cape on the other, since it embraces not only a great number 
of species, but likewise several characteristic genera, which are common 
to those countries, and since it forms the connecting line between the 
Fauna of South AJfrica, and that of its central regions.' We are in- 
debted for this collection to Mr. Edward Grossbendtner. This gentle- 
man', honoured by the support and patronage of Dr. Schonlein, ac- 
companied the Consul-General, Dos Santos, on a commercial expe- 
dition, consisting of six vessels, and had thus an opportunity of visit- 
ing the Portuguese settlements of Angola, Beneuela, of St. Paolo de 
LoBunda, and of the independent negro empire of Ambriz. 

This enterprise turned out to be unsuccessful, more especially as the 
commander himself was carried off by the effects of the climate. The 
expedition arrived in Benguela on the 10th October, the weather being 
then very favourable. The sight of a luxuriant vegetation, and a 
temperature of about 90^, seemed to hold out the most flattering pros- 
pects ; but the naturalist, Mr. Grossbendtner, and the botanist, Mr. 
Wrede, were unexpectedly detained on board, and afterwards, towards 
the end of October, when many Europeans perished from diseases 
caused by the rainy season, both gentlemen fell victims to their en- 
thusiasm. According to the catalogue published by the Privy Coun- 
cillor of Medicine, Dr. Schonlein, the collection of Grossbendtner, 
who, during bis few days of good health, spared iio \xwM^^\XL\sTOisecs^ 
it together, consists of 2140 specimens oi Co\eop\«t«^\i^Wi^^'5£,^»'^^'^ 

s 
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species, and of 20 butterflies. Part of it has probably been lost, be- 
cause, from the time of his death, no one on board of the ship took 
an interest in the preservation of these curiosities. 

Considering how little we are acquainted with the Fauna of that 
portion of Africa which is situated between the equator and the tropic 
of Capricorn, a closer examination of this small collection cannot hot 
fttmish matter for very interesting obseryations. A few species only 
have hitherto been published, in particular by Messrs. Olivier and 
Laporte (Hist. Nat. d. Ins. Suit. ^ Buff.,) where Dongola seems some- 
times to have, by mistake, been substituted for Angola, 

CLASSIFICATION OF THE MTRIAPODA. 

On March 19, a paper was read to the Linnean Society, from 
G. Newport, Esq. '* On the Structure and Classification of the class 
Myriapoda." Ilie author stated that this class had receiTod less at- 
tention than any other belonging to the animal kingdom. Dr. Leach 
had left materials at the British Museum for their further study, of 
which the author had availed himself. This class was placed by many 
systematists with the insects ; but they differed from the true insects 
in many respects. They were more like the larvae of insects. They 
differed from insects in being bom with a small number of segments, 
which go on increasing and lengthening the body of the animid till it 
has attained maturity. Insects always have the same number of seg- 
ments. In true insects, the legs are only six in number ; but in the 
Myriapoda, each segment is furnished with several legs, and in some 
species they amount to 160 in number. The Myriapoda were not 
more nearly allied to the Crustacea and Arachnida, but there were 
species pointing out an affinity with each of these classes. In arranging 
the Articulated classes, the author considered this group ought to be 
placed next the Vertebrate division, and he placed the insects at the 
top of the Articulated classes. He did so on account of the larger 
developments of the supraoesophageal ganglion in this dass, which 
must be looked upon as the representative of the brain in the verte- 
brate classes, and which accounted for the superior instincts and in- 
telligence which those animals exhibit. In the arrangement of the 
whole group he should not take alone the digestive apparatus as his 
guide, but the skin, the organs of locomotion, and the nervous system, 
as it was on these organs that the functions of animals depended, which 
most clearly distinguished them from the vegetable kingdom. 



BEES AND THEIR HIYBS. 

In September, Dr. Allnatt, of Parliament Street, addressed to the 
Standard newspaper the following treasurable letter on '* Bees and their 
Hives,'' chiefly in correction of some erroneous impressions then 
recently printed with regard to the habits and economy of these wonder- 
ful insects. 

Mr, Huish says, ** Tbe real truth, is, that the bee will only work in 
complete darkness. The &dm\&&\oii oi X\<^^* ^& "^^ 5A!igda!l^<c^t the im- 
mediate cessation of all YaboMC, mi^ 'v^msv VJoa ^^As^^^^nst ^^^^a»>isi\^ 
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18 opened, the bees are seen harrying and slAnTlng abont in a state of 
alarm and confusion." Some time agq, whilst in the country, I opened 
the external door of an apiary, in which was a hive formed of a large 
bell-glass, which, without its covering, was completely accessible in all 
points to the light. This hive had been accidentally left uncovejred, 
perhaps for days, bat not the slightest effect was produced upon the 
inhabitants by the admission of light. They were to be seen by hun- 
dreds calmly pursuing their usual avocations. It is only when a broad 
glare is suddenly admitted that the effect mentioned by Mr. Huish 
takes place, and then only for an instant : the bees soon recover, and 
the peaceful hum succeeds the momentary murmur of dissatis£Eu:tion 
and alarm. 

** One of the most important problems (says Mr. H.) in the natural 
history of the bee is the origin of the wax, about which we are almost 
as ignorant in the nineteenth century as in the time of Virgil or 
Columella." Now it has been satisfactorily established by Huber, 
that wax is a secretion found in the form of scales. The wax workers, 
having gorged themselves with the neptar of flowers, hang motionless 
in festoons in the hives, and in the course of twenty-four hours scales 
of a white substance are found beneath the rings of the abdomen. 
Huber tested this fact by an experiment. Having provided a hive 
with honey^and water, it was resorted to in crowds by the bees, which, 
having satisfied their appetites, festooned themselves in the attitude of 
repose, and remained motionless for twenty-four hours. The scales 
of wax appeared, and wera removed by what Huber has denominated 
the ** founder-bees." 

With regard to the assertion of Mr. Huish, that ** the actions of the 
apiarian monarch are enshrined in almost impenetrable mystery," I 
may say that the observations of Reaumer, Huber, and Swammmlam, 
have fully determined the influence the queen exercises upon the colony, 
and the functions she is destined to fulfil ; and the truth of the experi- 
ments has been corroborated again and again by naturalists in our 
own country, so that not much doubt remains on this score. 

Mr. Huish concludes by reiterating his former assertion about the 
antipathy of bees to light, " for so tenacious," says he, ** are these 
wonderful insects of the economy of the hive being explored by the 
eye of man, that, supposing the flap of the hive to be left open, the 
bees will immediately cover the interior side of the glass with a coat- 
ing of wax, so that no eye can penetrate to their works." 

This, I fancy, is one of the numerous fables, conjured up by the 
imagination, which have existed since the. days of Cicero and Pliny. 
Before fixing the comb to a smooth and polished surface like glass, 
something is required to render it adhesive, or it would not, as the 
joiners say, hold. The instinct of the bee tells it this, and the glass is 
therefore smeared with propolis, which is a transparent, viscid, resi- 
nous gum, obtained from certain trees, differing from wax in various 
properties. It is used in all cases as a cement ^hsc^ %\.x^tv^ ^ss^^ 
solidity are required. 

Although foreign, perhaps, to the question «Jt \awxa, xks^ ^.^^^ ^"^^" 
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mitted to add a most remMcable and interesting £nct, with which your 
readers may not be acquainted ? ** The bees appear (says Reaumer) 
to have had a problem to soItc, which would puiale many a mathemt- 
tician. A quantity of matter being giren, it is required to form out 
of it cells which shall be equal and similar, and of determinate size, but 
the largest possible with rdation to the quantity of matter employed, 
while they shall occupy the least possible space." He therefore asked 
Koenig, an able analyst, to solve the following question : — ** Among 
all the hexagonal tubes with pyramidal bases, composed of three simi- 
lar and equal rhombs, to determine that whidi can be constructed with 
the least possible quantity of matter." Koenig, not at all aware of the. 
object which Reaumer had in view, worked it out, and found that if 
three rhombs or lozenges were so inclined to each other, that the great 
angles measured 109 deg. 26 min. and the little angles 70 deg. 34 min., 
this construction would require the least quantity of matter. Minildi 
measured the angles formed at the bottom of a cell, and found that the 
great angles gave 109 deg. 28 min., and the little ones 70 deg. 32 min. i 
So the instinct of these marvellous creatures has led theD\.to adopt the 
proportions of the most profound geometrical calculations ! 

In a note to the French Academy, M. Huston mentions a fact, 
which he did not observe directly, but which had been attested to him 
by different inhabitants of the country, that a bee which goes out of its 
hive, from the commencement to the end of its excursion, only rests 
on flowers belonging to the same species, or to species closely allied. 

Mrs. Allom was the first to propose sending bees out to Cook's 
Straits : a more zealous Anglo New-Zealander than this lady cannot 
be. The bees she forwarded by the Clifford were sent to Nelson, as a 
fear was entertained that, if they had been placed at Wellington, the 
high wind might have prevented them, when out, from returning to 
their hives ; but this, fortunately, is not the case. Colonel Wakefield 
has received bees from Sydney ; in April last he had five swarms : but 
what is very remarkable is, that since bees were established at Wel- 
lington, clover seeds all over the settlement, which it did not before. 
Can any experienced apiarist explain whether this can be attributed to 
the bees ? — New Zealand Journal. 



gannal's method of preserving animal substances. 
From the observations made by M. Gannal, and reported to the 
Academy of Sciences, at Paris, it appears that arsenic does not per- 
manently preserve animal substances, although it prevents, for the 
moment, a putrid fermentation. 

He alludes to his former communication, explaining how the salts 
of alumina act on the gelatine, and preserve the animal matter from 
putrid fermentation by the combination of the two substances. The 
gelatine is thus rendered incapable of putrefaction ; but the other evil, 
viz, the destruction by insects, is not avoided. For the latter object 
be proposes the following prepaiaWoiv •. — 

J kilogramme of sulpYiale oi aiwrn — ^V>5Sio?,«'=^*I\'^%, w^\s^,\ 
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100 grammes of nux vomica in powder — 100 grammes » Sfoz. avoird. ; 

And 3 litres of water — 3 litres «5i imperial pints. 

The above to be boiled down to 2| litres, and then allowed to cool : 
the dear liquid is to be drawn off, and serves for injection. The resi- 
due is employed in the following manner. With fonr tablespoonfols 
«f this residne mix the yolk of one egg ; let this paste be prepared as 
wanted. It is to be used for covering the interior of the skin, and 
particularly the fleshy parts which may have been left in skinning the 
animal. The yolk of egg serves to preserve the suppleness of the 
aldn, tanned by the salts of alum. 

In order to preserve the feathers of birds, he proposes three modes — 

1. The employment of nux vomica in powder. 

'2. An alcoholic tincture of 100 grammes of nux vomica, macerated 
in 1 litre of alcohol. 

3. An alcoholic solution of 2 grammes of strychnine in 1 litre of 
alcohol. 

Whatever mode may have been used for preserving the animal, 
the ravages of insects may be instantly arrested by covering with a 
soft brush the whole of the skin, either with the tincture or solution 
above described, as may be found best adapted. 

If the feathers of birds are of a delicate colour, the solution of 
strychnine should be employed ; and for those very delicate birds, 
^hiere soaking in either of the preparations is not possible, the nux 
Tomica must be used in powder, taking care to insert it well in the 
■napes of feathers. In all oases the inside of the skin may be rubbed 
with the paste. 

In conclusion he states, that from his experience he feels assured — 

That no arsenical preparation can ensure the preservation of animal 
substances; 

That they are destroyed by exposure to the air for a period exceed- 
ing three years; 

That those substances endosed in hermetically sealed cases are de- 
vtrojed even in one year ; 

That the soluble salts of alumina are quite effective in arresting 
imtrid fermentation ; and 

That the employment of the preparation of nux vomica, as de- 
scribed, perfectly preserves animal substances from the attacks of 
insects. — Proeeedingt of the Zoological Society. 
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SOUTH POLAR EXPEDITION. 

The Natural History collection, made by the officers of H.M.SSb 
Erebus and Terror, during the four years' voyage of these ships, in 
various parts of the world, have lately been unpacked and examined by 
the different scientific men, preparatory to their being published and 
deposited in the Briti^ Museum. The collection is the largest that 
has been brought home by any naval expedition since the time of Cook 
and Banks, which is more highly creditable to Sir James Ross and the 
officers under his command, when we consider that the Expedition was 
chiefly dispatched for observing magnetic phenomena. The collection 
consists of an immense number of marine animals of all classes and 
orders, from seals and fish, to the most minute animalcnlse, chiefly 
procured from the shores of the islands of the Antarctic Ocean, Terra 
del Fuego, the Falkland Islands, New Zealand, and from all parts of 
the Southern and Antartic seas, between the latitudes of 40^ to 78^ 
south. For the great extent of the ocean traversed by these ships 
during the three successive voyages, gave them ample opportunities of 
capturing the numerous pelagic animals whieh swarm in those seas. 
To procure the animals, the towing net was used, from the latitude of 
England, to 78® south, twice through the tropics, and thrice across 
the whole breadth of the Atlantic Ocean, between America and Africa. 
The dredge was continually used in the Antartic circle, in depths vary- 
ing from 40 to 400 fathoms, and on many occasions in the harbours of 
Falkland and Hermit Islands, at Cape Horn, Lord Auckland, and 
Campbell's Islands, Kerguelen's Land, New Zealand, and in many 
places within the tropics, as the banks of Cape Frio and the Bra2ils. 
Hence have been produced results of the greatest importance, in thus 
bearing on the most interesting geological problems. During the stay 
of the several vessels in the various harbours, great attention was paid 
to the collection of plants and land animals of all kinds. Thus, the 
unexplored islands to the south of New Zealand, Kerguelen's and 
Graham's Land, offered a rich store of varieties to the botanist and the 
long stay of the vessels at Van Dieman's Land and New Zealand, 
enabled them to complete the fauna and flora of these very interesting 
colonies : the botanical collections alone consist of upwards of 3,000 
species, many of which are quite new to science, or were only before 
known by the specimens brought by Banks and Solander. The collec- 
tion is accompanied by a large series of drawings, of the more delicate 
and minute marine animals, coloured from life, and accompanied with 
microscopic dissections, and a large and most important collection of 
drawings of the rare plants, made from the fresh specimens ; the 
collection is curious, as showing the great general similarity of the 
animal productions of the two '^olea', thl% is es^cially the case with 
the marine Crustacea, bnt, thoxx^ >i\ifc «^ec«»«t^ i\\ss\«x*\si. Ngs&Kx^L 
character, they are stiii di8Unctaa«^^«aa^ltoxD.>iJELWfc<A>^»^<5!Qtfi 
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The same may be sud with regard to the lepidopterons insects of New 
Zealand and the British islands. — AthetuBumf No. 849. 

PHOSPHORBSCBNCB OT MOSSBS. 

An attractive conversation upon this phenomenon took place at the 
late Meeting of the British Association. Mr Babington said, that be 
had obsenr^ the light called phosphorescence in mosses, particularly 
the SehUtostega pennata. He conld not explain the cause of the 
occurrence of tiiis carious phenomenon. Professor Balfour referred to 
some recent papers on this subject, and spoke of the curious light given 
out by flowers of an orange and red colour. It was weU known that 
many cryptogamia gave out light during their decomposition. 
Chevalier Schomburgk had been frequently surprised in the forests of 
Guiana at the bright light given off by plants belonging to the fungi. 
He had also seen it occur during the decomposition of the cassava 
roots. Dr. Lankester stated, that it had been supposed that SchistoS' 
/e^ajvefina/a exhibited the appearance of phosphorescence on account 
of its crystalline structure. Mr. Edwin Quekett and himself had, 
however, examined the moss in vain for crystals. He believed that 
the phenomenon of phosphorence might be referred to the union of 
oxygen with the tissues of the vegetable, producing a low form of com- 
bustion, and in which light was emitted. Professor AUman considered 
the light observed to issue from coloured flowers an optical delusion. 
If it were real phosphorescence it would be seen better in the dark 
than in the twilight, which was not the case. He did not consider 
that this kind of light had any analogy witb that which appeared from 
the stems of decaying trees and of cryptogamia. 



OBNUINE AND FACTITIOUS FECULA. 

Genuine sago, in its entire state, is easily distinguishable from the 
factitioas article ; but genuine rose-coloured sago is very rare, almost 
all that is found in the market, being merely white sago coloured with 
carmine. It is easy to discover this, either by treating the rose sago 
vrith alcohol or ammonia, which will dissolve the factitious colour and 
lake a blue tint. Grenuine tapioca in its entire state is easily re- 
cognised from the factitious, the first being in the form of irregular 
opaque lumps, of a dull white colour, very hard, always composed of 
email grains agglomerated together, whUst factitious tapioca is in 
almost regular fragments, less white in colour, softer under the teeth, 
but more brilliant than than those of pure tapioca : they are homo- 
geneous in structure, and have not this granular appearance of the 
genuine tapioca. — Lancet. 



THE BEBEERU TREE, OF BRITISH GUIANA. 

The plant bearing the above Indian name, also called Sipeeriby the 
Dutch colonists, furnishes the hard and heavy timber known by the name 
of Greenheart. Dr. A. Douglas Madagan has mad<& «oxiv<^ «s:^'ccce!l^ss&3^ 
oa the bark and seeds of the tree. wVacViYiaA\i«eiiiaQsAV^'^^»^^^ 
ILN., to contain a vegetable ^ikali ^oaaesaed ol ^^a ^wi«t ^\ ^0RjSKsa% 
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intermittent fevers. Dr. Madagan stated that the tree was nnknowa 
to botanists. Sir William Hool^ and Dr. Londley had seen the fruit 
and declared it to be lauraceous, bat the author had been unable 
to find, in Rees y. Esenbeck's Systema Lamrifiarum, any genni or 
even snb-order of lanraoeous plants, to which he could refer it. With 
regard to its chemical qualities, Dr. M. stated that he had obtained 
both from the bark and seeds two distinct alkalis, both uncrys- 
tallizable, to one of which he applied Mr. Rodie's name, Bebeerine ; 
to the other he gave the name of Sipeerine. They could be separated 
by anhydrous ether, the bebeerine being soluble in that menstruum, 
whilst the sipeerine was not. Dr. M. had likewise obtained, es- 
pedally from the seeds, a peculiar crystallizable and deliquesoent add, 
which he called Bebeeric acid, and which seemed to be distinct from 
every vegetable add hitherto described. 

The author stated that he had instituted experiments with a view to 
ascertain if a soluble salt of the alkalis could be procured, which might 
be used as a substitute for sulphate of quinine when dear. He stated, 
as the result of his trials, that the produce did not amount to more 
than one and a-half of sulphate per cent, from the bark, but he still 
calculated that if the bark could be got at a moderate price, the salt of 
the alkalis might be prepared at a cost inferior to that of sulphate ol 
quinine. Dr. Madagan stated that the bark appeared to be better 
suited for the purposes of manufecture than the seeds. The author 
mentioned that sulphate prepared under his directions had been sent 
out to Demerara, and had been tried there with marked success in 
intermittent fever by Dr. Watt ; he had likewise used it with success 
in a few cases of ague in Edinburgh, and also in periodic headache, so 
that he had no doubt of its possessing considerable power as an 
antiperiodic remedy. Lastly, he mentioned that a secret preparation 
sold under the name of ** Warburg's Fever Drops,*' reputed a good 
antiperiodic, appeared to him to be a tincture of bebeeni seeds.*' — 
Proceedings qfthe Royal Society of Edinburgh, 

GIGANTIC PLANTS IN GUIANA. 

Chevalier Schomburgk has described to the British Association 
a new spedes of Barbacenia. This plant grows on the table land from 
which Mount Roraima rises. It reaches frequently a height of 10 or 
12 feet, branching in a dichotomous manner, and bears a number of 
flowers, which, in their appearance, are liliaceous, and 5 to 6 inches 
long. They are, outside, of a delicately pnrplish hue, and delidously 
frvigrant. It differs from the species of hitherto described Barbacenia, 
in possessing 18 fertile stamens. The difference in the number of 
stamens is not, however, allowed to be generic in allied species of 
Vellozise ; and, therefore, the author has placed this plant with the 
Barbacenise. 

The Chevalier next described the Alexandra ImperatriciSf a new 
genus of Papilionacett. T\i\a tree, in. v^i^earance, is one of the most 

/beautiful and gorgeous of t]he iaxmV^ ol \JA^m\£b»w&^ %xA -^^^ ^. 

covered by the author at the toot ol liJtta iiot^iSaKrQL t^«^ ^1 ws^^^s^ssqr. 
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monntaitis in the plavian bason of the ^ver Cuynni, in Guiana, and 
reaches a height of from 100 to 120 feet. The flowers are developed 
directly from the trunk and woody branches, in large clusters, and 
the racemes, pedicels, and calyses are of a rich crimson, the petals, 
bright orange, striped with crimson, the vexillum of a deep purple, 
and ascendibg. The pod is from 18 to 20 inches long, and contains 
several seeds. 



SINGULAR TREE IN NEW ZEALAND. 

One of the most extraordinary trees of the forest is the Rata, 
which, originating in a parasite, grows to such a size as to rank 
amongst the giants of the forest. It first makes its appearance in the 
form of a tender vine, clasping the trunk of some huge tree with its 
long tendrils, and growing both upwards and downwards, and in- 
creasing in bulk at the same time. After a while, the parasite, having 
killed &ie parent trunk, establishes itself upon its roots, sends forth 
numerous branches aloft, which again send forth aerial roots clasping 
the neighbouring trees ; and, ultimately, the Rata occupies a larger 
space ti^n any tree of the forest. It is under tiiis tree that the 
curiosity so well known as the vegetating caterpillar is found ; and 
instances have occurred of natives lying down to sleep under the Rata 
having been found dead. The tree is now carefully avoided by them. 
— Simmond8*» Colonial Magazine. 



NEW PLANT TROM CHINA. 

The French Missionaries in China have sent home seeds of a plant 
tised in Tche-Kiang, and considered of greiat value. It is one of the 
leguminos^e supposed to be closely allied to the doliehos, or phaaeolw 
genera. It produces edible seed vessels and seeds like the Brench 
bean ; and the long twining stalks of the plant form, when treated like 
hemp, a most valuable textile fibre. 



THE TTPAS TREE. 

A LIVING plant of this celebrated tree has been presented to the 
Horticultural Society by the East India Company, and is now growing 
in the Chiswick Garden. It is in perfect hedth, and, notwithstanding 
the fables of Dutch travellers, perpetuated by Dar¥nn, may be 
approached with safety. It is, however, so virulent a poison that no 
prudent person would handle it without proper precaution. Along 
with it the Company also presented a new species of Cycas, and a 
young plant of the Duzian fruit. 

GROWING POTATOES BY GALVANISM. 

On the 2d July, Mr. Wm. Ross presented to the New York 
Farmers' Club, some potatoes measuring seven inches in circumference. 
He planted the seed potatoes in drills on the 6th May last, using only 
leaves for manure. Across three rows at one end.YnibVyQxvsKi^'tt.^^Rs^^ 
copper, 5 feet long and 14 inches wide, axkid at VJiaa o^Owet «dl\>'K^^ ^^ 
distant, a sheet of zinc of like dimenaioxia. 1V»a iJtM8R5«^ ^«» ^s^'sSi.xsv 
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an upright position, and were connected by a copper wire, thus 
making a galvanic battery, the moiatore of the earth completing the 
circuit. On the 15th, some potatoes were taken from these rows, 
▼ar3ring from one inch to one inch and a ipiarter in diameter. On the 
2d July, others were dug that measured 2^ in diameter. Some of the 
adjoining rows, beyond the battery, were tried, but few of them had 
potatoes larger than marrowfiit peas — certainly none larger than a boy's 
marble. Mr. Ross had made other experiments with electricity from 
a common Leyden jar, and by applying the charges three times, he 
succeeded in producing cucumbers in the open ground, which mea- 
sured five inches in length in 37 days frt>m the time of planting the 
teed.'^Meehanics* Magazine, No. 103. 

TEA IN IKDIA. 

The tea plantation at Kaola Ghir, on the western branch of the 
Tonse Canal, is perhaps the most interesting of all the symptoms of 
slowly returning animation in the Dhoon. There are to be seen 5000 
vigorous plants of the shrub, thriving with a luxuriance unequalled, we 
were assured by the Malli, Cheyt Ram, and the Chowdrie of die 
Botanic Gardens in this neighbourhood, Nanuck, unequalled in any 
other garden in the country. Many of the plants had blossoms and 
seeds upon them, and there seems no limit to the extent to which 
these plantations may be carried within half a dozen years. The in- 
crease, this year alone, at Kaola Ghir, by Dr. Jameson's orders, 
exceeds 3000 plants, and next year it might be 20,000. The best 
plants are raised from seeds, layering appearing not to be so quick nor 
so good a process ; and these seedlings produce in the third year, a 
few even in the second, a large crop of seeds, which of course may be 
employed in extending the plantations. In twenty years, the entire 
tea market of the world might be furnished from the Dhoon and similar 
Indian localities. 



CULTIVATION OF THE CURRANT. 

A CORRESPONDENT of the Athetioumt writing from Zante, in July 
last, gives the following account of the currant, cultivated in that and 
the neighbouring islands. 

Currants are delicious in their raw state — we eat them regularly at 
breakfast. They grow exactly like grapes, in bunches, but eachborry 
close to the other, so that they form a compact mass, something like a 
fir cone. They differ also from the common grape, in having no 
stones, that is to say, there is only one berry on each bunch (which 
they call the male currant) that has them. This one is always much 
larger than the others. They grow them in large fields, just like vine- 
yards — but unlike the grape, the inhabitants take the greatest care of 
them — whereas the grape is allowed very much to take care of itself, 
the cultivator being quite satisfied to make the wretched country wine, 
wiiich ia not drinkable, in&teado^ X.r^\Ti\^\.c» \m^rove the quality and 
render it fit for exportatioii. T\ie \A«ckd» *x. N«\a.Oa. ^ss&xtvss&o^ vsi^ 
liocfpally cultivated are Zante, Ce^Vai^Lwska., «sA\Os»^ 
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Abundance of water is necessary, and essential to the fertility of the 
currant ^ine, and the plantation is inclosed with mounds and ditches, 
provided with sluices, to let in or keep out the water as may be neces- 
sary. The Tines are planted in rows, with perfect regularity, three or 
four feet asunder. A new plantation is formed, either by layers, 
shoots (cuttings), or grafting the currant on the common Tine. The 
latter is the best. The shoots (cuttings) are cot in Deeember, and 
planted in spring. It requires six or scTen years to bring them to full 
bearing. The grafts produce in three or four years. The proper 
pruning of these Tines is the great thing to be attended to. In Decern- 
her, the dead, weakly and unpromising branches, are cut off. In 
January, the remaining branches are curtailed — three or four eyes only 
are generally left. Each eye throws out three branches, one large and 
one small on each side. The large one only bears. In February, the 
earth is scooped out, about the roots, to warm them. In April, the 
surface is leTclled. Manure is not generally used. The ends of the 
shoots of the currant Tine are not broken. Great care must be taken 
that the shoots are not broken, so much so, that an annual general 
order comes out,' forbiding us to shoot, or allow our dogs to hunt in 
the Tineyards. The gathering takes place about August. The fruit is 
generally ripe enough for eating about the middle of July, and is much 
more agreeable to the taste, than when it is fully ripe, as it becomes 
then almost too sweet. Unlike other fruits, they say here that 
while in its three-quarter ripe state it may be eaten with impunity, but 
that it becomes unwholesome when peifectiy ripe. As soon as the 
fruit is fully ripe, when it is almost black, it is carried to the drying 
ground, wMch is a spot in the Tineyard, cleared and IcTclled, some- 
times flagged and coTered with a coating of coW'dung, The fruit is 
then exposed to the sun and frequentiy turned until perfectiy dry. It 
is then separated from the stalk, and brought to the magazine. 
Before exportation, the currant is packed in casks, and trodden down 
by the dirtiest Greeks, with naked feet. When the currants are dry- 
ing, the fears of the grower are highest, for should rain come they are 
lost : a single shower destroys immense quantities, and anything like 
heaTy rain entirely destroys tiie crop. Cephalonia has, 6,242 acres of 
currant plantation, Zante has 6,440 acres ; they make no wine of 
them, they are too Taluable for that. 

THE HYSSOP OF SCBTFTURB. 

On May 9, Dr. Royle, F.R.S. remarked to the Royal Society, that 
many attempts haTe at different times been made by Tarious authors, 
to identify the plant which, in our authorized Tcrsion of the Scriptures, 
is translated Hyssop, The author enters at large into the history of 
the speculations of former writers on this subject ; and after an elabo- 
rate iuTestigation, is led to the conclusion that this plant is the Cap* 
paris spinosa of Linnsus, or Caper plant, a shrub abundantly met 
with in the south of Europe, where it apipeanto\^YGL^\gscivs'Q&> vb^ 
also generally on. the islands and ooa&tft ot t\v&^«d^Xxsm3CAK&.i^^^^^ 
as in Lower Egypt and in Syria. 
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OXALIg DBPPSI. 

A SMALL and inferior kind of this new plant is generally cultivated, 
which is, no doubt, one reason why this root is not more in use for 
culinary purposes. In Belgium it is extensively grown, where not 
only thcL tubers but the leaves are also made use of. Respecting its 
culture, Mr. Cockbum, gardener to the Earl of Mansfield, at Caen 
Wood, says, *' We have grown it for several years, and I am con- 
vinced that if a little attention is paid to its cultivation it will be found 
very useful in the months of October, November, and December ; bat 
it would require a longer season of fine weather than our climate 
affords to bring its tubers to perfect maturity. The bulbs should be 
potted as early in spring as circumstances will permit, and as they 
vegetate in a low temperature the pots may be placed in a cold frame ; 
but they must not be turned out of doors until all danger of firost is 
over. They thrive best in a light sandy soil in a south^ exposure ; 
the bulbs may be planted from nine to twelve inches apart each way, 
and should be arranged that they may be protected from the early 
frosts of October and November by a slight covering of straw, mats, 
or spare lights. As eight or ten good tubers are sufficient for a dish, 
there may be two or three dishes a week for three or four months, 
which is no small acquisition to a gardener who has a family at that 
season to supply with vegetables. 

FLOWERS OF NEW HOLLAND. 

Although in this fine country, the geranium is almost a weed, 
still, very many of the sweetest and most beatiful English flowers will 
not grow in the climate of New Holland. The native flowers are, with 
very few exceptions, perfectly inodorous, and they gladden the eye 
with their grateful presence but for a short period. The dreary wastes 
of New Holland are relieved by the varied tints of the native flowers 
in the spring time only. Few persons would estimate the beautiful, 
but scentiess, native flowers of New Holland, beyond the more quiet- 
tinted, but smelling flowers of Great Britain. Even were they on a 
par in point of beauty and fragrance, the English flowers continue 
blooming a great part of the year, whilst the didl montony of the arid 
shrubs of Australia is relieved only for a short time, by beautifully- 
formed and exquisitely-tinted, but inodorous flowers. With all the 
charm of form, the Australian flowers must yield to the delicious 
fragrance and simple colouring of the flowers of the charming hedge- 
rows of " merry England." — Bartletfa New Holland, 
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tHE GLACIAL THEORY. 

The illustrative contribations to this Theory, daring the past yeaf , 
have not been s^ numerous as in the preceding year ; but they are very 
important. 

IVofessor Forbes has continued his researches on the Phenomena of 
Gkciers with unwearied zeal ; and has' communicated their results in 
three letters, (the 5th, 6th, and 7th,) to the first of which he appends 
this interesting discovery, which he made at Chamouni : — 

" The ancient lateral moraine of the Glacier des Bois is acknow- 
ledged by De Saussure, and all subsequent writers, to be found in the 
barrier of debris which crosses the viQley of Chamouni, at Les Tines ; 
but very feeble traces have (I believe) been observed of the correspond, 
ing lateral moraine of the left bank of the glacier, excepting those be- 
tween the Chilet of Montanvert, and the descent of La Filia. I have 
ascertained, however, that a good part of the ascent to the Montanvert, 
and especially near the chalets of Planaz, passes over a vast accumula- 
tion of debris, whose nature corresponds to that of the granites of the 
central chain, and which lies to an immense thickness against the rocky 
slopes of the valley, at the foot of the Aiguille de Blaitiere. The re- 
sistance offered by this mass of debris to the progress of the torrents, 
which descend from the glaciers of Grepau and Blatiere towards the 
Arve, has diverted their course in a direction parallel to that of the 
▼alley of Chamouni, and it was the observation of this singularity which 
led me to the detection of the moraine first mentioned, which I could 
hardly believe had escaped me so long." 

This letter contain^ some few new observations which Prof. Forbes 
took in the autumn of 1843, upon the glaciers of Switzerland and Sa- 
voy ; and, the Professor having reflected maturely upon the theory of 
glacieris, which he has been occupied two years in endeavouring to 
perfect-^without pretending to find in it a complete solution of every 
problem which might be proposed respecting these wonderful bodies — 
he is satisfied that the theory is fundamentally conformable to the laws 
by which they are governed. His Fifth Letter will be found in No. 72 
of Jameson* 8 Journal. 

The Sixth Letter (in No. 74 of/amexon'^JoKma/,) details circum- 
stances in which the analogy of the glacier with the lava stream of a 
volcano appears complete ; Prof. Forbes having had the opportunity 
of studying the mechanism of plantic lava, in the small currents which, 
during the months of November and December, 1843, were very fre- 
quently flowing from mouths within the crater of Vesuvius. This 
letter renders ^e subject more popularly intelligible, but is too long 
for quotation. Among its most importaxLt '^omtA «i^\}Gk&T^'si€v^;\%sw^i^ 
of the radiated fissures in the lava aiidt\ie\ce\ \iJaBTV^^'^'ai»:^^^^'^'^ 
slags, when soiidified, corresponding wiOa. t>aft rW'Qws&^^^JCv^^^^'^:^^^^ 
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the glacier; the ttreakiness of the two bodies; the conTexitf or 
concayity of the two semi-fluid streams of the kvaand the glacier ; the 
existence of moraines in each ; and the termination of a lava stream on 
a level or slightly inclined sorface due to its increasing viscidity, pre- 
senting appearances almost identical with those of a glacier. It is very 
interesting to observe how many intelligent persons have been struck 
with the similarity between glaciers and lava streams, without, how- 
ever, pushing the parallel beyond a general resemblance. Among such 
observers are M. Elie Beaumont, who speaks of the moraines of vol- 
canoes. Mrs. Starke, in her Italian Guide-Book, was, perhaps, the 
first who indicated their striking similarity; in describing a stream of 
lava, which she saw during a small eruption of Vesuvius, as ** rolling 
wave after wave slowly down the mountain with the same noise (?) and in 
the same manner, asthemeltingglaciersroll into the valley of Chamouni. 
M. Auldjo, the author of a Narrative of an Ascent of Mont Blanc, 
and therefore acquainted with the appearance of glaciers, has renewed 
Mrs. Starke's comparison in very similar expressions in a work more 
recently published upon Vesuvius. Capt. Basil Hall (if Prof. Forbes 
mistakes not) in more than one part of his writings, suggested the 
picturesque analogy of volcanoes and icy mountains, the cradle of 
glaciers. ** We have seen,'' adds IVofessor Forbes, *' how far there 
is a real analogy between the mechanism of these two terrible scourges 
of Almighty power — the ice-flood and the fire-flood, both of which 
invade the homes and labours of man with a force alike irresistible." 
The Professor then enters into the consideration of certain difficulties 
in the way of the completion of the analogy, the chief of which is 
"the texture of ice compared to the texture of lava — ^the former 
passing from a brittle solid into a limpid fluid by heat, the latter 
passing, like sealing' wax, through every intermediate degree of 
viscidity.'' This difficulty is met by an exact determination of the 
question, of how far a glacier is to be regarded as a plastic mass ? 
The Professor then shows it to be " no hypothesis, but a simple state- 
ment of a demonstrated feict, that the manner of movement of the 
surface of a glacier is not such as is consistent with the continuity of 
a rigid body^ but that it coincides with the manner qf motion qfa 
viscous or semi-fluid body" 

The Seventh Letter^** On the Veined Structure of the Ice"— will 
also be found in No. 74 of Jameson's Journal. 

The Eighth Letter , by Professor Forbes, (in No. 74 of Jameson's 

Journal) t contains some experiments on the Plasticity of Glacier Ice, 

or the manner in which the glacier alters its form in such a way, and 

to such a degree, as to suffer its central portion to decline towanis the 

valley with double or treble the velocity of its lateral parts. Such 

Professor Forbes has found to be the case in the middle region of the 

great glacier of Aletsch, where its inclination is small (about 4°), and 

where the continuity of the ice with the side wall is preserved without 

the interference of large Assures. I there found that, whilst the 

velocity of the ice at 1300 feet, ot «Joo\jX «. Qj|aax\.« ^1 ^\B:>&A^^m 

the side, is 14 inches in 24 \io\ira\ «lt ^^^ i^^* ^\a\«oS.^ws!L ^^ ^?» 
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it was but 3 inches in the same time ; and dose to the side it had 
nearly, if not entirely Tanished. 

The main conclusion of this paper is minutely detailed by the Pro- 
fessor to be, ** that even the most compact parts of the ice yield to 
pressure, and that where no fissures exist there is a sliding of die parts 
of the ice over one another, or else a plasticity of the whole mass. 
With the abundance of blue bands before us in tiie direction in which 
the di£ferential motion must take place, (in this case sensibly parallel 
to the sides of the glacier), it is impossible to doubt that these infil- 
trated crevices, (for such they undoubtedly are,) have this origin, and 
are the main mechanism of the forward motion ; but it occurred to 
me,*' continues the Professor, " on one occasion (the 23d August), to 
obtain all but ocular evidence of the fact. Standing at the theodoUte, 
with an assistant, we heard a dull noise in the ice within a very few 
feet of us, attended (I think) with a slight tremor, and followed by a 
rushing and hissing soimd. As we were very near the great crevasses 
of the moraine, it was, no doubt, a subsidence of a portion of the 
glacier, and the rushing was occasioned by the more rapid flow of the 
superficial streamlets in the direction of increased inclination of the 
ice. I instantly searched in all directions, but in vain, for the slightest 
evidence of the fracture of the ice. All that I could see was, that 
that where the veined structure was best developed innumerable air- 
bubbles escaped through the superficial water, which was slowly 
imbibed in those parts where the strain had expanded the ice, and thus 
enlarged the capillary fissures betweeiHhe blue bands.'' 

Notices of Professor Forbes's previous letters have been given in 
the Year 'Book ofFactSf 1844, p. 255 ; and the three preceding years. 

At the late meeting of the British Associationi the reading of a 
summary of the Phenomena of Glaciers, by Mr. Batten, was followed 
by a very interesting discussion on the application of their agency to 
the explanation of certain geological phenomena. Ph>fessor Forbes 
observed that in Switzerland there was no question of a formerly 
greater extension of the glaciers, by which boulders and gravel had 
been carried from the Alps across the plain of Switzerland to the 
Jura ; but there was great difficulty in applying this theory to other 
countries. It had been ascertained that an angle of three degrees on 
the surface was sufficient for the motion of glaciers ; if more extended, 
they would move at a still smaller inclination, and this would require 
a temperature but a few degrees lower than the present average. The 
motion of a river presented considerable analogy to that of a glacier ; 
a river twice as wide and deep as another, and consequently containing 
four times the mass of water, would move as fast as the other at half 
its inclination. He considered a glacier as a viscous rather than a 
solid mass, being broken up by capillary fissures filled with water. 

Mr. Leonard Homer remarked that the glaciers of the Alps would 
have to cross a plain 40 miles wide, and ascend the Juire. %<^<^ l^^f^^NKk 
carry the boaiders to their present positioii, 
Mr. Marcbisoa contended that it ^«a invftQ^sSsJ^ \» ^^ssskS. "^^ 
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agency of gladen in the distribution of grayel and erratic boulders^ 
except in the neighbourhood of certain great elevated centres. In the 
Alps this was unquestionably the case ; but the same agency could 
not be applied to the great masses of drift spread over England and 
all the northern half of Europe— drift of northern origin, derived 
firom primary rocks, and resting on secondary and tertiary format 
tions ; the great magnitude of the individual flocks, and their distri-^ 
bution over wide plains, would be fur better accounted for by the 
agency of floating icebergs. The innumerable islands in the Baltic 
aU presented a rounded outline to the north, and were worn and 
striated like the roches moutonn^es of the Alps, whilst their southern 
sides were rugged and precipitous ; this, Mr. Murchison considered, 
was due to the drifting of gravel and boulders from the north. 

Mr. Sedgwick refien^ to the observations of Sir James Hall on the 
water-worn rocks in the great Caledonian trough, and suggested that 
sudden elevation of the land would produce waves sufficient for the 
transport of gravel, which could not be accounted for either by glaciers 
or ice-rafts. 

Mr. Oldham stated, that in the county of Kerry and many other 
parts of Ireland, the rocks appeared worn and striated, especially when 
the turf or superficial deposits were removed ; in some places these 
rocks were covered by a marine day, with shells (Nueula obUmga, 
ABtarte Oairetuis, Turritella terebra, Tellna solidula, &c.) which 
could not have been formed by terrestrial glaciers. He also exhibited 
a map of Ireland, showing tbM when these clays were formed, the 
whole island was covered by the sea, the tops of the highest mountains 
alone appearing as a group of small islands. 

THE PERMIAN SYSTEM. 

A PAPER has been read to the Greological Society, '* On the Euro- 
pean Equivalents of the Permian System, with a General View and 
Table of its Organic Contents," by Mr. Murchison and M. de 
Vemeuil. 

The chief objects of this memoir are, — 1st, to sustain Mr. Murchi- 
son's original opinion, that the rothe-todte-liegende forms the true 
base of the Permian system ; 2dly, to point out the equivalents in 
Western Europe of the Russian series of l^s age, and to extend the 
upper palaeozoic rocks, so as to embrace the lower part of the hunter 
sandstein ; 3dly, to analyse the flora and fauna, showing that, whilst 
connected downwards with the carboniferous rocks, they were entirely 
dissimilar from those of the overlying trias ; and, lastly, to vindicate 
the use of the collective word Permian, and its application to a recently 
published map of England, as derived from a group of strata never 
previously united through their geological relations and organic remains. 

See an Abstract of the Permian System, in the Year-Book qf FacUj 
1844, p. 261. 

DEPB.BSSIO'N OY TB.Y. CKS^\K.'». 

The President of the Geogra^i^AcaX ^c\e!t^ /vQ.^N»^»Naa^, vm^^ 
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note of a Rossian operation for determining the actval depression of 
the Caspian Sea below the level of the Mediterranean — which opera- 
tion had been reduced by the eminent astronomer, M. Strnve, then in 
England, and communicated by that gentleman to him. A few years 
ago it was generally believed that the waters of the Caspian were at 
least 300 /<?e/ below the level of those of the Black Sea and Mediter- 
ranean. This view was adopted in consequence of a series of baro- 
metrical observations ; but it having been found that, from the great 
number of stations across the land separating the Caspian from the sea 
of Azoff, small errors have become greatly magnified, a new survey 
was made. Three able mathematicians, Messrs. Fuss, Savitch, and 
Sabler, were therefore employed to make independent trigonometrical 
levellings ; and their observations, agreeing to within a foot or two, 
give, for the mean result, 83*6 English feet as tiie depression, the 
possible error being limited to 1*3 foot, which definitely settles this 
)ong pending geographical question. — Athenaumj No. 870. 

EARLY RI^E OV THE NILE IN 1843. 

M. JoMARD has communicated to the French Academy of Sciences, 
the curious fact, that, in 1843» the increase of the waters of the Nile, 
at Cairo, took place two months sooner than usual. In that latitude, 
the rise occurs generally between the 1st and 10th of July, but in this 
instance it commenced on the night of the 5th and 6th of May. It lasted 
four days, and attained a height of 0*22 metres. Bruce has instanced 
ezamples'of second floods of the Nile, but these were late, and not early 
risings ; for example, that of 1737, which took place after the autum- 
nal equinox, while the waters were falling and the country was inun- 
dated. He remarks, that the same phenomena occurred also in the 
time of Cleopatra ; but such cases are very di£ferent fi'om the present 
one, for, during the month of May, southerly winds previdl. In 
Abyssinia, the Nile begins to rise about the 17th or 18th of June, at 
the commencement of the north winds, which rarely fail to blow at the 
solstice (Niebuhr, Forskal). In the narrative of Abdellatif it is men- 
tioned, tiiat, in the year 1200, the rise began about the 25th June, 
biit that it was preceded, two months before, by the appearance of a 
green colour in the waters of the river. This, however, is a very 
common occurrence, and quite distinct from the rise now noticed. — 
Jameson* s Journal, No. 71. 



UNTT8T7AL ABUNDANCE OV AMBER. 

A REMARKABLE phenomenon, which has been observed during the 
past year, on the shores of the Baltic, has proved a source of great profit 
to the inhabitants. The Amber gathering has been more productive 
than it is remembered ever to have been. In the village of Kahlberg 
alone, where the amber gathering is farmed, a quantity of amber, 
amounting in value to 20,000 thalers, has been obtained within the 
last few weeks. Probably, the violent storms thath&ve ^i«H«Ji<^^2cs^ 
winter, especially during the month of Decenft«x, YaN^Xstwi^^ "^ssi^ 
treasure up &om the bottom of the sea. — Elbiiig ZeUuu9^\^^^^ 

T 



274 TBAB-BOOK OV FACTS. 

COLOURING MATTSB OF FLINT, CASNBLIAK, AND AlIKTHTST. 

It appean^from the experiments of W. Heiotz, as stated in Poggen- 
dorflTs Annalen, Vol. 60, that Flint is coloured bj organic matter ; bat 
this is not the case with Camelian and Amethyst. The camelian ap- 
pears to be coloored bj iron in the state of oxide ; amethjrst by iron in 
the state of acid — the ferric acid. — Jameson's Journal, No. 74. 



RECENTLY DISCOVERED BED OF DIAMONDS IN MEXICO. 

According to the report of an expert geologist, Yon-Gerold, dia- 
monds have been discovered in the great Mexican moontain rangR, in 
the Sierra madret in the direction of Acapnlco, (to the S. W. of the 
city of Mexico.) Humboldt had conjectured that diamonds and platina 
occurred further to the N.W. in the gold washery of Sonora. It is 
also said that immense tracts of auriferous alluvium occur in Upper 
California, as also in New Mexico. They are principally in the pos- 
session of wild tribes, a circumstance which will accelerate the intrusion 
of the North Americans, and hasten the taking possession of them by 
strangers. — Poggendorff*s Annalen, Vol. 62. 

GOLD ORBS OF MERIONETHSHIRE. 

A COMMUNICATION has been read to the British Association, from 
Mr. A. Dean, C.E., stating that the Cwmheisian Mines, near Dolgelly, 
which have 3^elded as much as seven ounces of fine Gold per ton of 
Ore, form part of a regular system of auriferous veins which occur 
throughout the whole of Snowdonia, in a group of strata, remarkable 
for the repeated alternations of igneous and sedimentary deposits, 
which are occasionally traversed by dykes or elvans, and mineral veins. 
The first series of mineral veins are quartzose, and contain ores of 
argentiferous galena, copper, blende, &c. ; their prevailing direction 
is S.E. and N.W., and they usually dip to the N. The second series- 
always intersect the first, and are generally filled with carbonates of 
lime and barytes, with galena and blende ores ; their general bearing 
is N.E. and S.W., with a dip to the N. The veins of the third or 
auriferous series traverse both the other sets ; they are usually but 
from one-eighth of an inch to 6 inches wide, but sometimes as much 
as two or three yards ; they are occasionally filled with indurated clay, 
at other times with oxides of iron, iron pyrites, decomposed blende, 
&c. The gold is found chiefly where these veins intersect those of the. 
first series ; it forms a coating on the spar, and also occurs as inter- 
lacing fibres. The veins traversed by the gold veins are also enriched 
by them on the south side of the intersection, but never on the north 
side, and this only takes place at all where the dip is to the nortb. 
The gold veins are very numerous, occurring singly, or in considerable 
numbers, within a few feet of each other ; if a lead ore is productive 
at its intersection with the gold veins, as at the E. Cwmhesian mines, 
it sometimes produces two to twenty ounces of gold per ton of washed 
ore ; some ores yield twelve or fourteen ounces of gold per ton as 
broken. In this mine, are ten quartzose argentiferous lead veins of 
the first series ; these are crossed by numerous auriferous veins or 
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joints, 1 inch to one-eighth in width : and as it would be impossible 
to work them by themselyes, and the other veins are very productive 
of lead, the whole body of tiie lodes is broken down in a crushing mill, 
and the gold washed with the lead ore. At the Berthllwyd and other 
mines, theproduceof theauriferous veins was found to be fifty-nine ounces 
five dwts. per ton of ore, and of silver sixteen ounces fifteen dwts. per ton. 
The average produce of the gold ore in Siberia, the' Ural Mountains, 
and South America, seldom amounts to one ounce of fine gold per ton 
of ore, and even four dwts. is considered a workable quantity. The 
author considers that numerous gold veins exist in Merionethshire, 
and that a considerable amount of gold will be obtained when the cha- 
racter of the ore is better understood. 



NBWLY DISCOVERED UNIO. 

Dr. M antbll has described to the British Association, a newly dis- 
covered species of Unio, from the Wealdeh strata of the Isle of 
Wight. It was found near Brook, on the south side of the island, 
imbedded in the laminated clays and sands of the Wealden formation, 
which compose the line of cliffs between Freshwater Gate and Brixton. 
They were associated with the wood and branches of coniferous trees, 
and are considered by Dr. Mantell as affording an additional proof 
that the Wealden deposit was found in the bed or delta of the river of 
the country of the Iguanodon, and not in an estuary of the sea. The 
extensive layers of Paludims Cyclades, and minute fresh water crus- 
taceans (Cypridesj, must have been slowly and periodically deposited 
in tranquil water, either the river bed, or in the land latest connected 
with the main stream. The species of Unio hitherto noticed in the 
Wealden are small and delicate species, the largest not exceeding two 
inches in length ; the subject of die present memoir, which the author 
proposes to call U. Valdensit, on account of its geological habitat, is a 
very thick and strong shell, several specimens measuring five inches in 
breadth, three in length, and two in thickness. 



GIGANTIC EXTINCT MAMMALIA IN AUSTRALIA. 

Professor Owen has read to the British Association, a paper, in 
which he observes, that the first information respecting the extinct 
Fauna of Australia was derived from Major Mitdiell's researches in 
the ossiferous caves of Wellington Valley. All the remains there dis- 
covered, with one exception, indicated tiiie existence of only marsupial 
animals, of extinct species, differing chiefly in being larger than any 
now living. The specimen, which thus differed from the rest, was the 
fragment of a lower jaw, with molar teeth and the socket of a single 
incisor ; it most nearly resembled the wombat, and had been named 
Diprotodon by Mr. Owen. Since that period (1835), Sir Thomas 
Mitchell, Count Strelitzky, and other gentlemen, have obtained collec- 
tions of bones from caves on the Darling Downs, west of Morton 
Bay, and other localities at a distance from Wellington Valley. From 
an examination of these, Mr. Owen has determined the former 
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ezifltenoe in Australia of a Mastodon, nearly allied to tbe If . <m^««- 
tidetu, remains of which are so abundant in Europe, and also allied to 
the M, Andittm of North and SOnth America ; and he observes that 
the fact of the wide distribution of remains of the Mastodon in Europe, 
Asia, and America, prepared him to recdve with less surprise the un- 
equivocal evidence of its existence in Australia also. Mr. Owen then 
proceeded to the consideration of the fossil remains of the Marsupialia, a 
class of animals to which, with the exception of small Rodentia, such 
as rats and mice, all the indigenous quadrupeds of Australia belonged. 
With regard to the Diprotodon before mentioned, much additional 
evidence had been required to establish the marsupial character of a 
quadruped as large as a rhinoceros ;' and amongst the remains lately 
obtained in the bed of the Condamine river, at Morton Bay, was a 
specimen consisting of the aiiterior part of the lower jaw, with the 
base of a tusk, and a portion of the molar teeth, the tusk being 
identical with one from Wellington Valley. This specimen shows that 
the animal possessed large incisive tusks, combined with molar teeth 
like those of the kangaroo, characterised by two transverse ridges ; the 
marsupial character of these remains was dso indicated by the bending 
in of the angle of the jaw. Mr. Owen referred to a second gigantic 
type of extinct marsupials ; but observed that further evidence rela- 
tive to the marsupial character of these great quadrupeds was most 
desirable. From examination, he concluded that the great extinct 
herbivorous marsupials did not exhibit the peculiar disproportion of 
the extremities characteristic of the kangaroos, but were possessed of 
legs of nearly equal length, like the wombat. The species of marsu- 
pial already known to inhabit Australia form, as Cuvier observed, a 
small chain of animals representing the quadrupeds of America and 
Europe, which was now rendered more complete by the discovery of 
extinct genera representing the Pachydermata, and equal to the 
medium bulk those animals now attoin. 



FOSSIL PHTSETER WHALE. 

In the collection of Mr. Brown, of Stan way, is a remarkable Fossil, 
which Prof. Owen has proved to be the tooth of a Cachalot ; and, in 
the Report of the British Association for 1842, states to have been 
procured from the Diluvium of Essex. Mr. Charlesworth having 
examined the specimen in question, considers it a genuine crag fossil 
from the same deposit with the cetaceous remains described by Prof. 
Henslow at a previous meeting of the Association. — Jameson' 9 
Journal f No. 74. 

FOSSIL BELEMNITBS. 

On March 21, Professor Owen read to the Royal Society, " A De- 
scription of certain Belemnites, preserved, with a great proportion of 
their soft parts, in the Oxford clay, at Christian Malford, Wilts." The 
discovery of the ink-bag of the Belemnite has led Prof. Owen, on the 
strength of deductions from the physiological relations of this organ, 
to remove the Belemnite from the Polythalamacea of De Blaini^, 
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and place it in the higher order of the naked Cephalopods. Having 
discussed the structure of the shell, the muscular fibres of the fins, 
and the infundibulum and its muscles, Prof. Owen considers the deduc- 
tion that the higher, or dibranchiatetype of Cephalopodal organization, 
is necessarily associated with the presence of the atramental apparatus, 
to be established by the demonstration, in these fossil Belemnites, of 
a fleshy mantle, inclosing the shell, and provided with a pair of mus- 
cular fins ; of large Aid sessile eyes ; and of few, but large and complex 
cephalic arms. 

The author concludes by pointing out the more immediate affinities 
of the Belemnite, and showing that it combines characteristics which 
are now divided amongst distinct genera : for example, first, a complex 
internal shell, divisible into the same principal parts as that of the 
SepiOf but one of which has, secondly, the same essential chambered 
structure as the shell of the Spirula; thirdly, uncinated cephalic arms, 
as in the Onychoteuthia ; and lastly, an advanced position of rounded 
fins, as in the Spirula and Roma, 

FOSSIL FISHB8 OF THE LONDON CLAT. 

M. AoASSTz has reported to the British Association on the Fossil 
Fishes of the London Clay. The group of fish peculiar to the London 
clay, whose remains are particularly abundant in the Isle of Sheppy, 
do not exhibit those strange forms which distinguish most of the fish 
of the more ancient formation ; but everything reminds us of the fish 
living in the present seas. The examination of these remains is at- 
tended, however, with difficulty, on account of the state in which the 
specimens are found, imbedded in hard clay, which has replaced the 
soft parts of the fish, and as they belong chiefly to the cycloid and 
ctenoid orders, with soft scales, which are generally of small size, and 
easily detached and broken, the crania are the only portions usually 
preserved entire. In the classes of reptiles or mammalia the peculia- 
rities presented by the cranium point out with certainty the relations 
of the animal to which it belonged ; but nothing is so variable as the 
shape of the bones which make up the skeleton of a fish's head, and 
the multitude of processes and depressions serving for the attachment 
of muscles, gives to this part such a diversity that the ichthyologist 
must otten despair of being able to refer these fossil crania to their 
proper types ; especially as they are often incomplete, wanting the 
jaws, the bones of the face, and the opercular and branchial apparatus, 
leaving only the bony inclosure of the brain. The author gives a de- 
tailed anatomical description of the various families. He then 
institutes a comparison between the species found at Sheppy, and 
those now existing on the English coast, and concludes that, although 
their general character is somewhat different, yet their distribution has 
taken place according to the same laws. The forty-four species of 
fish, whose osseous remains are found at Sheppy, are referred to thirty- 
seven genera, nearly all of them unknown in the present seas ; and, 
excepting the gadoids, or cod tribe, their recent representatives are 
mostly confined to sonthem seas. The important evidence to be de- 
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riTed from a comparison of the scales of these species with those of 
existing fish, remains to be obtained, and is attended with difficulty, 
as it requures the aid of the microscope. . 

STERNBEROIA. 

Mr. J. S. Dawes considers the fossils of this anomalous genns 
of extinct Tegetables as merely casts of the medullary cavities of exoge- 
neous trees, similar to that at Darlaston, lately described. The trans- 
verse plates which compose the interior of some of these borders, he 
considers as agreeing with the laminae of the pith ; and the rings on 
the external surface of others as produced by the same cause. He 
described specimens in which the so-called Stembergia formed the 
centre or pith of fossil stems. 

FOSSIL ORGANIC REMAINS DISCOVERED IN 1844. 

lElephant (?) in Devonshire, — ^There has been dug up in Devon- 
shire, near Barnstaple, a fragment remarkable as being, it is said, almost 
the only instance of antediluvian animal remains having been found in 
that quarter, in the shape of the tusk of a fossil elephant, or horn of 
some extinct monster, of that class. It was lying on the lower gravel 
bed, with a superincumbent stratum of four or five feet of the blue 
clay ; above which is about six feet of the yellow plastic clay, with 
several feet of coarse gravel and soil above. The tusk must have been 
of large dimensions, about eighteen inches in circumference, and from 
four to seven feet in length. It has the shape, grain, and markings of 
ivory, but the colour and consistence are those of horn, audit contains 
a considerable degree of elasticity. 

Plesiosaurus Macrocephalua ; a specimen found in quarr3^ng the 
shale at the Kettleness alum-works, a few miles north of Whitby, and, 
at the request of Mr. Charlesworth, exhibited at the meeting of the 
British Association. 

Alligator associated with new genera of Mammalia, in the freshwater 
cliffs at Hordwell, Hants. — Mr. Wood, on quitting England, intrusted 
to Mr. Charlesworth, for publication, a paper on the eocene fresh- 
water formations at Hordwell, including notices of many new fossils 
which he had discovered in that locality. The most important of these 
was an alligator ; of this a great portion of the head and many bones 
of the skeleton were obtained. 

Bay from Mount Lebanon. — Sir Philip Grey Egerton, Bart. M.P. 
describes a new and most remarkable fossil fish brought from Syria 
by Capt. Graves, R.N. It is a true ray, much resembling those of 
the present period, but entirely surrounded by a broad flexible carti- 
lagino -membranous fin. The skin appears to have been smooth, and 
there are no traces of dermal spines, tubercles, or defensive weapons. 
From its apparent helplessness. Sir Philip Egerton conjectures that it 
was probably armed like the torpedo, to which it is in some respects 
allied, with an electrical apparatus. He names it Cyclobatis oli' 
godactylus, 
NetD Species qf Fishy from the Oxford Clay of Christian-Malford. — 
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Sir Philip Grey Egerton. Bart. M.P. describes three new species, the 
Lepidotus macrochiruSy the Leptolepis macrophthalmus^ and the 
AspidorJiynchus enodtts. 

Fishes found by Mr. Kaye and Mr. Cunliffe in the Pondicheny 
Beds. — Sir Philip Grey Egerton, Bart. M.P. describes fourteen 
species, mostly new, twelve of which belong to the placoid order, one 
is a ganoid, and one a cycloid fish. Among them is Cortup pristo- 
dontusi identical with the Maestricht species. From the evidence 
afforded by the examination of these fishes, Sir Philip Egerton takes 
the same view of the age of the beds which was inferred by Prof. 
E. Forbes from the invertebrate remains, considering them as belong- 
ing to the cretaceous era, though he is inclined to place them higher 
in the series. 

Cntstaceans from Atherfield, in the Isle of Wight.— Prof. Bell de- 
scribes these fossils as preserved in the lower greensand, and belong 
to the family of AstacidiSf probably to the genus Asiacus. They are 
distinct from any known recent or fossil species. 

Crustacean from New Holland, — ^The only fossil crustacean as yet 
found in Australia, has been procured by Lieutenant Emery, and 
forwarded by Mr. W. S. Macleay, who considered it as probably a 
thalassina. Prof. Bell regards it as a new thalassina, nearly allied to 
the only known living species of that genus, and names it T, Antigua. 

Forest in the Parkfield Colliery^ near Wolverhampton. — Mr. H. 
Beckett announces the discovery of a remarkable assemblage of stumps 
of fossil trees in the Parkfield Colliery, all upright and evidently in 
situ. There are two fossil forests, one above the other. In the upper, 
Mr. Beckett counted seventy-three trees in about a quarter of an acre, 
and in the lower they appear to be equally numerous. 

Dr. W. Ick has read to the Geological Society, a paper relating to 
the same locality with the last, and includes numerous details of the 
state of the fossil forest, its geological relations, and accompanying 
fossils. Dr. Ick describes three distinct beds of coal, each exhibiting 
on its surface the remains of a forest, all included in an assemblage of 
strata not more than twelve feet in thickness. He considers the trees 
to have been mostly coniferous, and concludes that they grew on the 
spot where they are now found. 

IVee in the coal-grity near Darlaston, South Staffordshire. — ^This 
remai'kable fossil, although not entire, is thirty-nine feet in length, 
and its greatest breadth not more than twenty inches. The wood is 
coniferous. — ^~ 

ERUPTION OF SOLFATARA. 

In November, the famous extinct volcano of Solfatara, near Puz- 
zuoli, (the last eruption of which took place in 1198, and which, in 
1507, according to the writers of the time, threw up immense quan- 
tities of boiling water,) repeated the phenomena in the first-named 
month, the same having been preceded by an emission of hot sul- 
phureous vapour. The thermal water ejected was thrown from the 
eastern portion of the crater at intervals, and in jets from 15 to 20 
feet high. 
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ASTRONOMICAL AND METEOROLOGICAL PHENOMENA, 



TOTAL BCLIPSB OF THE MOON. 

M. Araoo has reported to the Academy of Sciences, at Paris, the 
observations made by him, at the Observatory, daring the Eclipse of 
the Moon, on the 31st of May. On this occasion, the light of the 
moon, although under what is called a total eclipse, did not entirely 
disappear, but at the height of the eclipse gave forth a dull red light. 
This light used to he attributed to phosphorescent emanations from the 
moon, bvt the modem astronomers ascribe it to the solar rays refracted 
DY th.' terrestrial atmosphere. The light, however, at the eclipse of 
the .'Ust, presented too frequent and rapid variations of intensity 
to havi' any connexion with the changes that were possible at the same 
time in the earth's atmotpherc. The well-known but curious phe- 
nomenon of the appearance of two moons at one period of the edipse 
added to its grandeur. 



THE STARS. 

A VERT remarkable discovery has been made by M. Bessel, of Ko- 
nigsberg, which opens out new views of the constitution of the Sidereal 
Universe. By a long and laborious examination of the places of Sinus 
and Procyon, as deduced from the observations of different astrono- 
mers since the year 1755 (the epoch of Bradley's observations), in- 
cluding his own, carried on at the Konigsberg Observatory, he has 
come to the conclusion that the proper motions of these two stars are 
not uniform, but deviate from that law, — the former in right ascension, 
and the latter in declination, in a very sensible d^ee. Astronomers 
will at once perceive the importance of this conclusion, which proves 
that the stars describe orbits in space, under the influence of dynamical 
laws and central forces. Reasoning on the observed character of the 
deviations which he has established, M. Bessel comes to the singular 
and surprising conclusion, that the apparent motions of these two stars 
are such as might be caused by their revolutions about attractive but 
non-luminous central bodies, not very remote from them respectively ; 
that, in short, they form systems analogous to those of the lunary 
double stars, but with this peculiarity — that they have dark, instead of 
bright partners, to which they of course perform the friendly office of 
revolving suns ! — AthencBum, 

APPARENT MAGNITUDES OF THE FIXED STARS. 

Mr. C. Piazzi Smyth complains of the want of information on the 
methods of observing the Apparent Magnitudes of the Stars, and of 
the little attention which has been paid to the proposal of a prize for a 
successful photometer (Memoirs, vol. i. p. 507), by the Astronomical 
Society, 
He proposes to employ te\eaco\>\c Vvstfyoi, wxAXa m^^ssoK^^^^Ks^^rais^ 
of brightness of every star, \)7 means ol^t Q\i^<i\a».^wi^\s\sSsi:>&\«R«<. 
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sary to make it yanish. By this means, the necessity of direct com- 
parison between stars taken two and two is avoided, and an absolute 
aero is established. 

For producing the obscuration, he proposes, in the first place, along 
wedge of blue coloured glass (with its prismatic qualities counteracted, 
by a similar transparent wedge), made to slide between the object and 
eye-glasses, a little way out of focus. This wedge might be fixed on 
the eye end of the telescope, mounted either in a micrometer frame, or 
made to move in the manner of a barometer scale. 

Another plan is, to have a coloured disc of glass in the tube, capable 
of sliding up and down it, by which means the object will be differently 
obscured, on account of the variation of the diameter of the pencil of 
rays at different distances. 

The author then dwells on the method of observation, the means of 
getting rid of the atmospheric effect, the establishment of a common 
unit of comparison, and the obviation of the practical difficulty of ob- 
taining a uniform rate of obscuration. — Proceedings qfihe Astrono- 
mical Society. 

METEORS OF THE 9tH AND IOtH OF AUGUST, 1844. 

Mr. Thomas Forster, M.B., F.R.A.S.,has communicated to the 
Philosophical Magazine, No. 167, the particulars of this phenomenon 
as observed by him at Bruges. 

August 9. — Night clear except a few wane clouds. The annual • 
meteors began to appear to-night, but I only counted seventeen of any 
considerable size. 

August 10. — ^Night clear. I watched the meteors to-night till near 
daybreak ; they began to be visible at half-past 8 o'clock, and continued 
without intermission all night, though most plentiful between 10 and 
12 o'clock. Their number was prodigious, amounting to an average 
of ninety-six per hour, of which I determined about seventy per hour 
to have a decided point of convergence somewhere about Antares and 
Scorpio, a circumstance which I think almost as puzzling as their 
periodic appearance. They were of various colours, and generally 
left long white trains behind them in their track, but not such 
large and lasting trains as those left by the meteors of the 10th of 
August, 1811. 



MELTING OF A WATCH IN THB POCKET OF A MAN STRUCK BT LIGHT- 
NINO, WITHOUT HIS BEING INJURED. 

During a violent thunder storm, a fishing-boat belonging to Mid- 
yell, in the Shetland Islands, was struck by lightning. The electric 
fluid came down the mast, which it tore into shivers, and melted a 
watch in the pocket of a man who was sitting close by the side of the 
mast, without injuring him. Not only was the man altogether un- 
hurt, but his clothes also were uninjured; and he was not aware 
of what had taken place until, on taking out his watch, he found 
it was fused into one mass. — G. W. SvBixc^, '£ac^.\ Jamt%wC %iwwwiX> 
No. 71. 
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METEOROLOGICAL PHENOMENA. 

About the middle of March, 1843, an Anthelion was observed on 
a cloud in the vicinity of Cork, by Mr. H. Hennessy. Between four 
and five o'clock a.m., a faint image of the sun was perceived on the 
perpendicular side of a mass of clouds, called in Howard's nomen- 
clature cumulo-stratus. These clouds were lying to the east of the 
observer. As the sun approached the horizon this image grew more 
distinct, and when the sun's altitude was about 15^ it reached its 
maximum of intensity. At this time rays of light were reflected from 
the anthelion on surrounding objects. Its apparent diameter seemed 
to be the same as that of the sun. At one period of its existence it 
was surrounded by a faint fringe of prismatic colours. The orange 
and red were more cUstinct than any of the other colours. The grey 
colour of the cloud rendered it impossible to trace the bluish tints of 
the fringe with any certainty. As the sun's altitude became less than 
15" the anthelion became less distinct, and soon afterwards entirely 
vanished. — Philosophical Magazine^ No. 158. 



storms and inundations in 1844. 

We quote the following interesting resunU from No. 891 of the 
AtheruBum : — 

The very remarkable meteorological phenomena, which have been 
recorded during a large portion of the past year, have resulted, 
towards its close, in a state of violent atmospheric disturbance, widely 
extended and very general, — a few of the more conspicuous features 
of which may here be cited. America, — On Oct. 4, Cuba was de- 
vastated by a terrific hurricane. The destruction to property is 
reckoned at four millions of value, the number of vessels of all kinds 
sunk is 278, the dead exceed 150, 78 having perished at the Havannah 
alone. Two hundred houses in that town were destroyed, and the 
theatre of Tacon was a ruin. From Cuba, the hurricane swept the 
Bermudas, Puerto-Rico, St. Domingo, and Jamaica, and thence 
westward. On the night of the 18th and 19th, it descended on Lake 
Erie, and nearly destroyed the town of Buffalo. Many vessels, 
steamers as well as sailers, perished at the same time ; and the human 
victims are reckoned at from one to two ^hundred. The storm 
passed on to Lake Ontario and the St. Lawrence, visiting Montreal 
and Quebec, and everywhere levelling buildings and sinking ships. 
Italy, — The Italian papers are filled with accounts of the ravages and 
alarm occasioned by the torrents of rain which have lately fallen in 
Tuscany. Florence has been the scene of an inundation said to be 
unparaUeled there since the year 1740. The Amo swept down from 
the mountains, on the night of the 2d and 3d of November, with the 
impetuosity of a torrent, burst its barriers, and in an instant laid the 
lower parts of the city under water — in many places to a depth of 
seven or eight feet. The iron suspension-bridge has been carried 
away. The plains of Tuscany neighbouring the river were so many 
lakes ; the railroad from Leghorn to Pisa was under water, and its 
service suspended ; and on nearly all the roads of Tuscany the com- 
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munication was interrupted. Rome. — ^A letter of the 4th November 
from Rome states that the continual rains had caused the Tiber to 
overflow and submerge the lower quarter of the city and the plains. 
In some of the streets boats were plying. Corsica, — ^The valleys were 
submerged, all the bridges in course of repair or construction had 
been carried away, and the road from Ajaccioto Bastia was completely 
destroyed. — ^The town of TaspoHf 8 miles from Tampico, was almost 
destroyed by a hurricane on the 1st of August. 

NEW COMBTS. 

A brilliant Comet was discovered by M. "Victor Mauvais, at the 
Royal Observatory at Paris, on the 7th of July. The following are 
its parabolic elements as computed by the discoverer : — 

Time of perihelion passa^, October 1844 14*7681 Paris mean time. 

Logarithm of perihelion distance 9*8817875 (g=>0'7617) 

Longitude of perihelion 176«'35'4a" 

Longitude of the ascending node 35 37 42 

Inclination 49 41 23 

Motion retrograde 

Comptes Rendus, 15 Juillet, 1844 ; Philosophical Magazine,'So, 165. 

This comet was of bright white colour; stars of small magnitude 
were seen through its body ; and its luminosity was so intense that it 
was easily detected during tiie br^ht sunsets of July.* 

A second Ck)met was discovered at Rome, on the 22d of August, 
and observed at the Paris Observatory in the nights of the 2d, 3d, 4th, 
7th, and 8th of September. It was seen at Hamburgh on the 6th ; 
and, by observations taken at the Cambridge Observatory, on the night 
of the 15th its place was as follows : — at 13 hours 26*6 min. Green- 
wich mean solar time ; right ascension, h. 44 min. 29*9 sec. ; decli- 
nation south, 12^ 53 min. 32 sec. 

* This Comet is eneraved in the Illustrated London Newt, from a drawing 
made at the Royal Ooservatory, Greenwich. We may here remark, that the 
above journal not only iUugtratee the News, or Occurrences of the day, but 
explains, by engravings^ in unsparing number, the principal Discoveries and 
Improvements. Thus^ m the volumes for the past year, we find illustrated, 
ana otherwise popularized, the Ma^etical and Meteorological Observatory, 
at Greenwich ; the Electro-marnetic Tel^n^^phs on the Great Western and 
South-western Railways ; the Telephone; the Time-bidl at Greenwich; Si>ots 
in the Sun *, the Eclipses of the Moon; and several interesting Meteorological 
Phenomena; Railway Improvements, and their Systems of Signals ; the pe- 
culiar construction of the Chimes and Clock of the New Royal Exchange ; 
the Proceedings of the British Association; the "Warner*' Experiment, 
at Brighton ; several Zoological Novelties ; and other draughts from " the 
sweet fountain of science." This liberal plan of illustration, in connexion 
with the vast circulation of the above Journal, must be productive of co- 
extensive advantage as regards the diffusion of scientific knowledge and 
improvement ; which consideration idone has induced us to refer to the 
above authority occasionally in the preceding pages. 
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GENERAL INDEX. 



Acid, Benzoic. New Mode of Prepar- 
ing, 201; Gallic, New Modeof Pre- 
TOu-ing, 197 ; Phosphoric in Igneous 
Rocks, 219; Prussic, Antidote for, 
207 ; Whales Killed by, 206. 
Agricultaral Implements, Improved, 
at the Southampton Show, 1 13, 118 : 
Drill, 114; Equirotal Farm Wag- 
gon, 116; Horse Works, 114; Pota- 
to Steamer, 117; Plough, Patent. 
114; Pulping Mill, 117; Richmond 
Cart, 115 ; Steam-ennnes, 116, 117 ; 
Tile Machine, 114 : Turnip Cutter, 
116; Turnip Drill, 115; Wheels, 
Patent, 117. 

Agriculture. Theoretical, lines of In- 
quiry on, Dv Prof. Dauoeny, 220. 

Air-propellea Locomotive, 26. 

Amoer, Unusual Abundance of, 278. 

Angola, Entomology of, 257. 

Animal Heat. 165. 

Arsenic, Antidote for, 207 ; Poisoning 
by, 207, 209 ; Tests for, 208. 

Atinosphere, Molecules of the, 156. 

Atmospheric Railways, Improvement 
in, 23. 

Australia, Gigantic Extinct Mam- 
malia in, 275 : New Bird in, 245. 

Axles, Solid and Hollow, for Locomo- 
tive Eiunnes, 25. 

Balloon, Great Copper, at Paris, 65. 
Balloons, Experimental Captive, 66. 

Barometer, improved, 154; Irr^^- 
larity of, 152 ; Pump, 153. 

Barometrical Registration, Simul- 
taneous,154. 

Bath and Bristol Waters, Analyses of, 
199. 

Battery, Extensive Water, 181. 

Beumontite, Anidysis of, 207. 

Beeberu Tree of Guiana, 263. 

Beehive, Portable Barrel, 112. 

Bees and their Hives, 258. 

Bells, Cheap, for Churches, 96. 

Bird, New Australian, 245. 

Birds of the North of England, 244 ; 
Wingless, of New Holland, 247; 
Birds of Yorkshire, 245. 

Bison, Gigantic, 242. 

Blacklead, Artificial, 99. 

Blasting by Galvanism, 61. 

Blind, Apparatus for the, 69. 

Blood, the. Chemical Phenomena of, 
193. 

Bones, Ancient and Fossil, Analysis 
of, 225. 

Bottling, Improved, 106. 

Brasses, Ecclesiastical, 97. 



Breakwaters and Jetties, Iron, 40. 
Bresilen and^resilein, 215. 
Brick-making Machine, New, 113. 
Bridge, Hungerford Suspension, 27 ; 

Lattice, Wrought-Iron, 64 ; Mestra 

to Venice, 27 ; Westminster, 27. 
Bulkheads, Iron Water-tight, 41. 
Butter, Manufacture o^ 118. 
Cameos and Intaglios, vision of, 139. 
Canabic Composition, the, 98. 
Candles, Improved, 81. 
Carbon Secreted by Animals, 218. 
Carbonaceous Deposit in Westmore- 
land, 213. 
Carbonate of Ammonia and Potash, 

Double, 200. 
Card-case, Improved, 105. 
Casks, Manufiacture and Purifying of, 

106. 
Cassius Powder, to Prepare, 201. 
Chimney, St. Rollox, 76 ; Chimneys, 

Improvement of, 93; Chimneys, 

Tappan's Improvements in, 86; 

Chimney-sweeping, Mechaniod, 90. 
China, New Plant from, 265. 
Clocks, Loud Beats of, in Obsorvato- 

ries, 134. 
Coal Districts. Continental, 26. 
Coffee, Experiments on, 196, 197. 
Colliery Explosions, Prevention of, 

180. 
Colour Blindness, 142. 
Colours in Juxtaposition, Certain,140. 
Compass, Mariners' Compensating, 

161. 
Compound, New, 194. 
Comets, New, 283. 
Condors, Fine, 246. 
Conductor, Electrical, of the New 

Royal Exchange, 171. 
CookiA^ Apparatus, Improved, 89. 
Coral Fishery, 252. 
Cornwall, Marine Zoology of, 252. 
Correlation of Physical Forces, 161. 
Cotton-Spinning in France, Statistics 

of, 70. 
Cotton-wool and Charcoal, Surfaces 

of, 164. 
Crustacea, Lost parts of. Reproduced, 

253. 
Crystalline and Amorphous States of 

Bodies, 189. 
Currant, Cultivation of the, 266. 
Daguerreotype Pictures, to Colour, 

235. 
Danger-bird, the, 248. 
Decapitation, Phenomena of, 241. 
Iiecorati\e Arts, Progress of, 30. 
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6BNBRAL INDBX. 



DetonAtion of Potasiiiiiii and Anti- 
mony, aos. 

Divinir-Dell, Temporaiy, 45. 

Dog-, the, as the Associate of Man, 237. 

Dninage in Demerara, 110. 

Drying Machine, 69. 

Domaa's Researches in Org^anic Che- 
mistry, 188. 

Earth, Interior of the, Temperatnre 
of, 156. 

Bast India Ck)mpany*s Moaenm, 341. 

Eels, Propagation of, 352. 

Egyptian Popidation, Origin of, 338. 

Ebsticity of Rigid ikniies, 162. 

Electric Conduction, Faraday on, 130. 

Electric Clocks, 176. 

Electric Printmg Telegraph, 173 ; 
Telegraph for Single Lines. 187; 
Tel^n'<^pl^ to determine the Longi- 
tude. 175. 

Electrical Experiments, by Adie, 179. 

Electricity appliedasa Motive Power, 
66; Frictional, 176; Iron manufac- 
tured by, 63. 

Electricity of Steam, Rowell on, 167. 

Electricity and Thermography, 177. 

Electro-cnemical, Decomposition of. 
Laws, 183. 

Electro-Currents, Distances of, 184. 

Electrolysis of Secondary Com- 
pouncte, 180. 

Electro-magnets, Sonorous Pheno- 
mena in, 179. 

Electro-plating by Thermo-Electri- 
city, 178. 

Electrotype, 187, 180. 

Embalming, French, 194. 

Enterprise, liritish, in South America, 

119. 

Emergency Boat, Jeffery*s, 51. 

Equinoctial Regions, Mean Tempera- 
ture of, 155. 

Esquimaux, Physical Character of 
the, 240. 

Expedition, South Polar, 262. 

Explosive Compounds, Prof. Murray 
on, 205. 

Exposition of Industrial Art, at Paris, 
30 

Eye, Adjusting Power of the, 140. 

Faraday, Papers by, 101, 120. 

Fecuia, Genuine and Factitious, 263. 

Flint, Camelian, and Amethyst, Co- 
louring Matter of, 274. 

Flues, Construction of, 85. 

Fluorine in i3ones, 202. 

Fossil Belemnites, 276 : Fishes of the 
London Clay, 277 ; Pnyseter Whale, 
276; Stembergfia, 278; Organic 
Remains found m 1844 :— Alligator 
in Hants, 278: Crustaceans from 
the Isle of Wi^nt and New Holland, 
279; Elephant m Devon, 278; Fishes 
//uw Oxford Clay, 278; Irishes from 



Pondicherry, 379; Forest, 279; 

PlesiosaurusMacrocephalusinYork- 

shire, 278 ; Ray from Mount Leba- 
non, 278 ; Tree m Stafford, 279. 
Fountain, Great, at Chatsworth, 49. 
Fuel, Economy of, 82 ; Economy of, 

in Locomotive Boilers, 31; Wylam's 

Patent, 82. 
Furnace, Hydrogen, 311. 
Gannal's Mode of Preserving Animal 

Substances, 260. 
Galvanic Current, Metals reduced by, 

178. 
Galvanism, Blasting by, 61 ; Potatoes 

gnrown by, 265. 
Garancine, New Manufticture of, 214. 
Gas, Coal, Purification of, 192 ; Liquid 

Laughing, 190. 
Gelatine, mperties of, 194. 
GUcial Theory, Prof. Forbes's, 269, 

271 ; Batier On, 271. 
Glacier Ice, Nature of, 156. 
Glass, Improvements in, 100. 
Gold, Chlorides of, 202; Fulminating, 

203 ; New Cyanide of, 303 ; Ores of 

Merionethshire, 274 ; Paint, Besse- 

mer*s, 98. 
Great Britain Steam-ship, Undockiiig 

the, 14. 
Green Colour without Arsenic, 216. 
Guanches, on the, 240. 
Guano, Analyses of, 222. 
Guiana, Gigantic Plants of, 364. 
Guianese, Tribes of, 237. 
Gun, Great, of the Princeton Steamer, 

60 ; Harding's New Patent, 61. 
Gunpowder, Explosion of, 192; In- 
vention of, 61. 
Heat from Solid Carbonic Acid, 191. 
Heights measured by Boiling Water, 

164. 
Hops, Essence of, 217. 
Hungerford Suspension Bridge, 27. 
Hya:na, Ferocity of, 242. 
Hydraulic Performance at Woolwich, 

36 ; Railway Frame, 21 ; Ram, 37. 
Hydro-Electric Machines, 169. 
Hy-drogen Furnace, 211. 
Hydrometer, Atmospheric, 154. 
Hydrostatic Telescope, 29. 
Hyssop of Scripture, 267. 
Ice, Artilicial, produced by Red Heat, 

211. 
Ice-Trade of the United States, 108. 
Iron manufactured by Electricity, 63 ; 

Rolling into Sheets, 62 ; Short, 62. 
Ivory, Vegetable, 226. 
Jetties and Breakwaters, Malleable 

Iron Frames for, 40. 
Kamptulicon Life-Boat, Patent, 52. 
Kindle Engine, Patent, 218. 
Knife-cleaner, Madden 's, 107. 
Lamp, Taylor's Victoria, 79 ; Vesta, 

80 ; Victoria Camphine, 79. 
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Lapia Lazuli^ Artifidal, 300. 

Lead MaaufBCtares, FcriBonaiis, 9ID. 

Lead Pipea, Water (n, glO. 

Life-boat, Iron, at Havre, 53 ; Kamp- 
tnlicon.sa; new, SI. 

Lite-preaerver, Cobbold'a Tubular, 93. 

Light, Action of, ou Plaula, 1«; ArU- 
ncial, ErOQOmy of, 78 i iDfluenceof, 
on the Cbemicil Componndl, aa7', 
Lateot, in Mercury, *"- -*--"-' 
letBK, 78 1 FQUriuliUu ui, ■< 

_ flection of, US ! Solar Bayn 

, .. . -t* 

' Lichts for, S2. 
Llchtnir- 'I'— >■ 

Locomotive, Air-prup^leil, 2^. 
London Qimate, ISS \ Seweri, 77. 
Lmnlnoua Spot ui Itae 9ea, 193. 
Maj^etical and HeCeorok^cal Obaei- 

VUiODS at Oreenwich, ISl. 
IfagneQam, Terrestrial, on, IX. 
U^ suture of, 338. 
Manure Effluvia Prevented, IM. 

Harliet ^esUn Oiorch Restored, 7S. 
HarkiDE.Inlc Steins, (0 Remove, 
Malter.^Bture of niaday on, 1! 
Meleorolt ■ ■ - 
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nrological 

Ueteorological Fbenoniena, 2g3. 
Heteorological Sommaiy tor ISM, IM, 
Meteora Id Aunut, 381. 
MicnmietOT, Workshop, K. 
HIcTOSCOpe Sail*, to Iteaene, I4t. 
Hirrors, Hana&ctanj of, Hr. Faraday 

Moa, or Gigantic Bird of New Zealand, 

Moon, Total Eclipse of, 980. 
HoBS«, Pbflspboreacence of, 3S3. 
Uyriapoda, Ciaaaification of, 168. 
Nerrou. Excitability, 184. 
New Holland. Flowers ot, xa. 
New Zealand, Beei in, 9W ; Bird) in, 

B46, MT. 
New Zealand, Singular Tree in, Xi. 
NiaEura Cataract, Mecbaoical Force 

Nile^ Early Klse of the, 373. 

Obituary of Persona LmlnenI in Sci- 
ence or Art,!. 

Opal, Colours iu, 186. 

Optical nienomeuDn, 137-113. 

Organic Chemistry, Uumat'i Re- 
searchea in, 189. 

Oxalis Deppei, Cultnre of, MS. 

Oione produced by Chemical Heani, 
IBD. 

Paper made ^m Weeds, 103. 

PurtridEesof America, at*. 

Fearit, Welch, asB. 

Penny Poalage, on the, 104. 
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Permian System, (lie, 273. 

Fliosptiorlte in l^nunadan, 133. 

Pholo^nipliic Phenomena, 238. 

Fhotflsraphy, Researches in,— Am- 
phiiTOe,i29; Calotype. 33* ; Chio- 
mo-Cyanotyjic, 234 ; Energfiatype, 
231 1 BnErili'inB Copper Plates, 233 1 
Foi Talbot's Imumvements, 233 1 
Phulogenlc and Visnal Rays, 232, 



Plani! 



icCoqsi 



Potalo-Beer, lOS. 
Poiato-Sunr, 107. 
Princeton^teamer Great Gun, BO. 
Printing: in Colonrs, 93. 
Propeller. New, 38. 
Frovisiona, Preaervadon of, lOS. 
Pyramids of Egypt, Conatniclion 



Railway Ailea, SoUd and Hollow, 3S. 
Railroad, Floating, 21. 
KailwayFrnme, HydraulicTraversinK, 

Railways, Rocking Motion of Loco- 

mative Eu^fines on, 34. 
Railway Turn-Tahle, Ellii'i Improred , 

Railitay Viaducts, 33. 

Remedy ,NewAHtiaii:entTopical,2l7. 

Respiration, Chemical PheDomena of, 

Safety-Buoys, Improved, H. 

Safety-Lamp, New, 217. 

Safeiy-ValvesforSleam-Engine«,3Jl, 

Salmon, Ova and Fry of, 17. 

SalU from Sea-Water, 198. 

Salts of Peroiide of Iron, Reduction 

of, 19H. 
Sap, Ascent and Motion of, IfiS. 
ScalfoldiDgs, New, ?3. 
Sea-Trout, IkonDmy of, 3M. 






n, 77. 



■Is, 30. 



Propelling, 3b. 

Signala and Telexraphs, variooa, S4 
Silk, American Raw, 73. 
Sm<d[e, Prevention of. 66. 
Smoke Preventer, 86. 
Soap, Manutacture of. Improved, IC 
Soap-Hubbles, Fhenomena of, lis. 
Solar RavB of Light, on, U9'. 
Solar Tide, 190. 
Solder New, M. 



288 



GlNBaAL INDBX. 



Solid Mttten, 195. 

Soundiiig Apparatus, New, 65. 

Spar, Rings m, 1S8. 

flpecDlation on Electric Coiidiiction« 
and the Nature of Blatter, ISO. 

Stars, Fixed, Maniitade of, 380. 

Stars, Motions o( 280. 

Stars, Nomenclature of, 18S. 

Steam-Boiler Incrustation, to Fre- 
Tent,83. 

Steam-Boilers, Priming^ of, SS. 

Steam-EDg[ine, Double Cylinder Di- 
rect-Action Marine, 16. 

Miniature, 17. 

New Direct- Action,38. 

Steamer (Elberfeldt), Loss of, 17. 

Steam Navigation, Canal, 20. 

Ocean, 19. 

Steam Navy of Great Britain, 19. 

Steam-Pressure Gauge, New, S8. 

Steam Vessels completed in 1844 :— 
City of London, 8 ; Gipsy Queen, 13 ; 




Screw, 9; Meteor, 10; Prince of 

Wales, 11 ; Princess Mary. 10 ; 

Princeton, 13: Terrible, 10; Water 

Lily, 9; Wonder, 11. 
Steam Vessels, Improvements in the 

Propulsion of, 32. 
Steam Vessels, ventilation of, 21. 
Stone and Cement, Artificial, 77. 
Storms and Inundations in 1844, 282. 
Streets, Cleansing, 109. 
Submarine Foundations, Dr. Pott*s 

Improved, 38. 
Syphon, New, for the Sick, 106. 
Tagua Nut, the Chemical Examination 

of, 226. 
Teas. Green, Experiments on, 216. 
Tea m India, 266. 
Telegraph, Electric Printing, 173. 
Telegraph, Electric, to determine the 

Longitude, 175. 
Telegraphs and Signals, various, 64. 



Telephone, the, 56. 

Telescope^ Distance Meaiored by, 1S4. 

Telescope, the Great Rosse^desCTUwd, 

127. 
Telescope, Hydrostatic, 39 ; Specula, 

Large, 132. 
Terra-CotU Churdi, near Bolton, 76. 
Terrestria Magnetism, on, 126. 
Tide-Gange, Self-Register, Cheap, 39. 
Tides, Irish, 157 ; Scottish, 159. 
Tiles, Ornamental, 97. ' 
Time Watchcase, Astronomical, ISSi 
Toad, Food of the, 256. 
Tobacco. Adulteration of, 216. 
Topaz, Crystals in, 136. 
Toposcope, the, 54. 
Variation and Dip in Massachusetts, 

156. 
Variegating Metallic Surfiues, New 

Mode of, 100. 
Ventilators, Self-acting ^ercnrial,67. 
Vesta Lamp, The, 80. 
Victoria Lsmp, 79. 
Volcano FUmes, Production of, 213. 
Voltaic Pairs, Natural, 184. 
Voltaic Reaction, 177. 
Unio, Newly-discovered, 275. 
United States National Institute, 166. 
Unas Tree, the, in England, 265. 
Walls of Houses, Linmg for, 96. 
Warner's Explosive Force, 6. 
Water-Meter, Edge's, 40. 
Wave Sound, Nature of, 160. 
Wax, Chemistry of, 191, 
Wax Painting, M. Barbe on, 97. 
Well, Artesian, at Southampton, 50. 
Wells, Artesian, Depth of, 49. 
Westminster Bridge, Repair of, 27. 
Whale Flesh, Cattle fed with, 243. 
White Lead, Substitute for, 99. 
Wood, Preservation of, by Parkes, 94. 
Writing, Invisible, 100. 
Zinc, equivalent of, 135. 
Zinc Milk-pails Poisonous, 104. 
Zoophytes, Sertularian, Morphology 

of, 254. 



THB END. 
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